<l9)0#H4*fW <JP) 02) & H f^: & £g (A) (lOftftfflH&H** 

^2001-306308 
. (P2001- 306308 A) 



(43)&H B ¥*13^11fl 2 H <2001. 11. 2) 



(Sl)Inta' 








F I f-^3-F*(##) 


GO 6F 


9/06 


5 3 0 




G0 6F 9/06 530P 5B0 7 6 




9/45 






9/44 530P 5B081 




9/44 


5 30 




3 2 0C 








*»3ft »#«©»7 OL *B©fflK (^ 73 S) 






1SH2000- 109978(P2000- 109978) 




(71) (USA 300015447 












(22)ttUHH 




¥/Sl2*P4 Ji 11 B (2000. 4. 11) 














V his a. — fc 16 










(72)3fcW# *-»J~ 










=P3H««^*»#72- 7 A-SfxX h • fc 










*503 










(74)ft»A 100061815 










#s± tut (^3«) 










F^-A(##) 5B076 DA01 D001 










5B081 AA10 DD01 



(54) HMK>«fH 5^**&7:/U*~>a><D*7X£*#& 



(57) mm — jmhhd — 

□ > t:a -y -r > ^x/ t-r x_ttc:i— y ♦ *r 7 1 - 




(2) 
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s<o«j£xu*>h<D*<-7'*3iSL; T'-bv^u t"? 

immm2i T-7v*-i'a>a>mR* t *xa>*ti* 
nicm Lrz*?^mic& y t?v *r- s s a 

tisx u> > h a>Btt«£«r -sx^ •> c £ 

[Mm 3] 77V*-*. IsaXomt&t^XOlrti? 
tllztt?Z>7-7V a y&TJrLMs mtWjXO 

wmv-wy*** **nT*&w*pit&*.77v 

a) *-Ok a— -f>*7x-xxu*:/ K &tf 

T'-bvyyfDJtsic^r**^!^ htfji/^fj 
l; 

c) ^e*^i^h*^6, ig«jfta>ea— ?^"p^ 

WET'r y > a ><DiBJ£*^fc&»** 77V *r- 

>*tS3t««. -r ^y * tc® L/cm^c??^bT* 

m&m s i ncmma— y *o*7i -xf? 
>u©*n*ftic^-r**ii8W)ji<*wa--y • -r>*7 



sr*ju*m— y • ^>$7i-^g8L ; 
/Txtu i if/mff2- y • -<v*7x-*4>&kic& 

CT* T^'J • 5/ a >fi^«Sf*3lc«ttl«ftx > 

[mm 6] a—yicJtLT„ jSWS'T.T^taJttiS 
«*MLb, SJS-JS^BSCTS^tStilc^y. 
<;U7 r /^7s±T-MIB7'7 , y i > a >©*>9-f x 

*77-cx Rtf*ne©g£»fE£if#-r*7j5£<, 

[oooii i. §tmaxm 
7y$— faxofemzmu ^vmm^t^mon.- 

*f • 4Z/*-?ji-7. : Z i ri[,**m?Z7-7V J r- s sa> 
ftlSiSST'^'J ^r— a Xconformant appl i cat ions) 

[0 0 0 2] 2. imoffi 

2. 1 

'pervasive') x/^-rx^^-rSCt^Rrtglcfto 

dn6 2o<0*«:^3Srcry-;H4TJSL 

[0 0 0 3] 77Ut-i/3>©H^ StfUg 
©a^A^rSi:. «8k©7 r /^i'7.ffiffi^(device fo 
m factors)l<:»JSL«:»tn(#3S:6*t>t^3f^«lW3& 

: r/wxi*'}>ia;;<t i t>4mm<Dmi&zx'?v-z'V<<x 
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[0 0 0 4] 2. 2119 

[0 0 0 5] ±^rlU7.VLn\i ^->avn 
[0 0 0 6] 3. %9i<D£& 

iBTftiw s rc46©^tc Bar 
[ooo7] yyv*-: >>3>im*mT*i%7Z-&tu * 

*«ift-r>*yy*ic«fcysii53'ti*„ c<dbwts s 

•^>^n«. fl4o-BiM«M';'*7 > y*ii7'7 , y 
^ts. •fv*?y*iis*tt&a— tf • -r>^7i- 

»s F-*XE4flRU&») , Rtf = K/U«7x7"9— If 



9-r>3Wrw>7'^y^— i fa><7>££fiBit>. -TV* 
^y^O^«3B:fig73fC«fcy9-?f<-h*nTt>*o 
ttftQWfc11t73£tt, a-tfjM-v^-fviMWcjs^T* 

- h-rsi67DTa6*o -fv^ry^w: coo* -savant 

*jjtfe-r^»tctt, x-* muff a— y ^^71 
•<>*7y-s»«««r*c:^t«: < fcy, +f-/ttHTi8£L 

[0008] *^©aus(4, «oa- *«-rv*7 

[0 0 0 9] *$&«8fl5BJ<DBUW4, <I*<0l$J£<Dn.— tf 
• 0^7i-7.^5 r ;l/ffl(D7'yy'r— >a>Mfl5'7. 

[0 0 10] *9BB4)»|«)HH±« a-+f .^7i 

mmr z 3 > e a — 9 ws«s«-r zismzmm- z z. 
[0011] *&m<Dm<Dwmi*s wcos— tf • -r> 

[0 0 12] *8SB<D»j£DSa®4, e^CDa>tfa-x 

-r>^yy^rtic^r*ctT*ife*o 

[0 0 13] *^WG)»J©lUStt, ii-<oa-y • -r> 
^7i-7tf;^H«^«ffltT, 77'Jt- >a> 

[0 0 14] *«^03SijoaiHtt:, f/WX4 1 OXIi 
£<0=3>e a-f^ V^x/ WXCW >5r ^rttcSi 

[ooi5] *i6w<ogy©«Htt» ■y-/^«^cr-c7 r 

a— tf . v^7i-Xrtl::swr«yci60!)«WBtt«s 
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[0 0 16] *^ODS'JCDglStt, l\—V+lVr s J*fo 
T^XS^KPersonal Digital Assist ant) ^<D'J%S 3 

[0 0 1 7] *^<DSU<DISSli, &ma>=L—v • •<> 

[0018] 4. y Ammn 
mxm (a) (ens 

^UpresentationHc33l7£>SM!M4 (x— £<DttW 
t*7 ? -*#y:i-i*X'7— Sl^yy* (x-SPlJflKW 
[0 0 1 9] 4. 2 

sraas (c) izmrn 

— fldliCelesta SmartForms 7*— /*B1§ 

[0 0 2 0] 4. 3 WIByP^S/ 
fS*JS (a) (cHX 

[002 1] ii5ajft«Ttt, CKDT'^P-^lijgJSJgH 

[0 0 2 2] 5. 7^'Jt-i/a>tf;l/ 
5. 1 TWr—\ > 3 XD^rMt 
Tzrvt—i/mytt. LKofrcDgiaLfca 
h©ffl^*HTc**y. iXTO^E^HtSea : 

Z. CT'Sftf *7 , r U • -y 3 >*g^mS(Appl icat ion 
Specification Languages) J: U» .hfB^Vstf— 

£«*T*. 5 K<l/'7i7€f ;Utt, 7^47y V¥l\ 



T'^y $—5/ 3 >-r^> h icBaawtstifcx^ y y k 
T^y > 3 vtflssr *fc»0^s*s*-r*c 

[0 0 2 3] tf • <>$7i-^3>#-* 

a-* .^v*:7I-x^x/^=*•'rA'^-7Mr>:7y+ 
7-bry->'^> 

[0 0 2 4] s^*nfc-rv^7i-xxu^>KD* 

A. 

[0 0 2 5] 7 , -fe>:^J=^H><DSf£*ft6<0ffl5M 
ft 

-Wo 

[0 0 2 6] -^-tfy— >3>=a-^"r>^7x-Z 

%7juorarc?jk ttfd:, ^-r;uc:7 7 -t>^yia© 
tr, U I J E7 r /l/±<DMkfK >3>««l*JitluO 
[0 0 2 7] 7 l -^=1tS<D^/^-<XmSUiT*<Da— tf 

[0028] ±ss©&«ii. *-ok th>-7Vs a 
#7- try ^ 3 y* T)i><ommtmmx. * y 1 y 

*tlfc7'r y T-*/ 3 >©7 ?su *j£«-r*. 

*o l6*tLT»6n*7 , ry'7— >3Vtt. m<Di# 

o<r©a-+r • -rv^x-x^x/i/fcusvr*. 

[0 0 2 9] 5. 2 MDF (^-<iH»y h • 7.9 V*? 
MDF7 U— A r 7-?ffl<DZL-+f • •0*7i-7tf 

^-r^k 7*-b>^y, Tm+yzv-'yay^Tfroy&k 
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[0030] T*>7v=mm (xiipgJKJDPU^S'a 

Ki^o i oxi*}i»(D*-r Mt *4ii>tvm 
ft. *-n-?ft ••9-7" zjiMoyij-ofo-tzmfiiT 

7 , -r5 1 ^^±<Df!g6(query)lC < fey, ^©^7U> 

[0031] ±^-5/ a >=■*- tf y-> > a VttJgttT* 
■fe>7V (*-fM/-fev r-«) <y7$>X©^y^€ 
*U ^OSJ-f&#» U> h (cur rent) 
-5. AU>h$-riWr*y h<D*4i«^*n. a— tffcJt 

t>S*o ^©•fcd^iM^tt^kfy-S/aVX^y^tcK 
JK-*X.ftlN »r«©*-OHrv h^V^VXtt, 

*y 7***1*. 

[0 0 3 2] CflDa-tf •<>*;7x-* : E5 r /k j&tf 

cco^Ex^fflOT'^y > a >i§j£Wi§<&* 1 *#aa 

*ftfcl^„ MDFr-7©fl|liS8. 3. 1 WcfB** 

[0 0 3 3] 5. 3 ©SS"7-97D- (^Y/'P^ 

*^-T7'P<f* U I t^l/WJiittft^-^P-fltorkf 
W77y *r-\ >a xc&LT&U* xv Ka— *ftt % 

t-js ^wrfc^o c y ^-ica Lfca— y • -r > 

^^i-Xt^UiJWTro^SlctyfSS^n* : 
[0034] 7*-t>^y=7'-tr>^ r ytti -3(D^-<;U* 

sim*. *-r/u£s ^-nfi«*Bg-r*7'-trv^yoiaicE 



[0 0 3 5] ^-tfy— >a>=-^-tfy— >a>teiitt. 
zmtZo a— yttco^^to^fgRiirr**., 
y, a-tf»ey-;n«:7'-5'-b7.LT«ft<o*-r/i/-r> 

T#S 0 a— yii7-/Mp6»J<ZM' vx* vx^jSW 
y» ffla»T», *-on*:/-7Ufr£i£3WKKyttfr 

ft*, a— tf»*fe, Tf'Jt—i ! S3>PHzfe»-$tLtc 
*</U©y X h#6^LT*f«* -OH' 

[0 0 3 6] CCDU rCx/MttlJMttlftffcTSC&ti: 

T-a&*. «^©*^w>x*>xi«:«fcy** 

[0 0 3 7] 6. 77U^- >3»XtA 
6. 1 «HR 

S/a^i/XT 1 ^*. 1t£<&a— y 

x-7. : e7 r iu*«wr*7'9 , y -> a >*ftocr«& 

[0 0 3 8] T-JVT- isa>i/XTM±T7*J*- =/ 
a>*i3£M. 9 St/l'>^ry4'*Wr 
S. 7»^y^— >a>Jg^»g«u a— !f-0*7i 
-7€flVrlT?77 U ^— > a V*«3R"r */c»lC«g® 

»gx^vh©-f>X^>7.^lS-«31U T'yy 

ica— y • 7 1 -x*«s?r * p h t 

[0039] 7znj*- s/avi/x^A^ar^Xr 

[0 0 4 0] fgioox^y^fia— »f •<^7i-7 
: ^-r;k Rtf* 'TiU±ic#*ti«*Ta)a— y. 
o^-r^ra^aftRiiiifiiv sifif3£<3D§ffl<b7'-b>7y 

^-ey-i/aV^Ex/l/d:. ^ExiUmh^S^nfca 

— yiM^**«!T-r*o 

[0 0 41] *2Xry y\t* ^SUtt J: *)T~J l ) fr- 

if) #*n*a— y • -r>^-7i-7.xu^>r*. iu 
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l ; M.f-\ ■/ 3 ^txiwc <fe y *ti*x > 

[0 0 4 2] m 3 X^y^tt^BiM^— 9^<y^f37. 
[0 0 4 3] Sl4X7 1 y^ , Ttt11^<D-y-#-h*tlfc5 r 

Ts tb^«w*±w«^«s«L ; u i *7 : )\,±.om*i<D 
■Mtta&Tsa— tf.-rv* 7i -t.£3£«l ; u 1 1 

L ; UASatfttf U I t^/HMO.— tf • Y>*7x- 
Xfc<fcy^£*ftSttt)nWXL'*> hRtfStt^T'T' 

[0 0 4 4] fl|5:%?y7*U:<r:'*7* i J*4>U I ^x/U 
*Jt&U OTC^ry^: *-f /k a— «f • -f 
x-7xXU*>K Stf7'-b>7 , y<7)§}g^<D*7*v f x 
^ h^x/U^JSSU &*7-7x?r-* *S**7*5?x 
* b" tW ; 7»7*y <r-*sa >*t«Xtt*<D75^>< 
VKfragments) 6^6*7^1 htf/U'VX^VX 
^fi2-r*S«*75?xf r-PVXr*^* (construct 

"P. ^«*^x^ r-jb v 6U , ^7fjl/-r>x^>X<0f^ 

[0 0 4 5] «6^7 1 y7'W:-r>^^7y^l*3^^:5 L -^ , * 
H3ir*X7 : y7 , T*Sy. ffl^OD^-TlcWLTWTO) 

[0 0 4 6] zKoya-bxcDmmitmsm^ tm*n 

mWT MDF £±*l«:|Ee**lTLv3o 

[0 0 4 7] ryot— 'sa>&mmm<om2:<Dtimi& 

nffi&MX ML (extensible MarkupLanguage; World Wi 
de Web Consortium, www. w3c.org) <I<£>3£BfH£ 
fctt*C<JD "XML" <ht>3fflf5CM£JBl±World Wide W 
eb Consort iumlCfcSXMLcBJtS. StfXMLS/« 

y xti^ote© xml 8fit£«?rr zmmzwutT 

[0 0 4 8] mimx<D$x»&miznmmttx m l <dm 
-rt'j^wass. "WAP/Kty xMLW^t* 

(WAP Binary XML encoding; WAP Consortium, www.wapf 
orum. org.)?££. 
[0 0 4 9] 7"7y > a >*iJ£«§£3£eT*fc*& 



^SIg<D»jg«ll«6«y«: XML X*- ^ (Schema) 
(World Wide Web Consortium, www.w3c.org)?££ 0 
[0 0 5 0] 6. 2 

■7— yOl-ltT-fV*-: >a>F»i»#3t?7 , ry->— i > 
a>£m8T*/c*&<DWPfc*o ^<DBf^tt7'7*yy 
— > a >*i3£Wf§©£«*^trS:»U: <fc y »JW*n*c 

■7-^^v^i±B5iBmeicse-5rc4&ic, *4>&ft?7>7 
y > a >ig&mtmt L.fc* *m§§u:«fc y 

[005 1] 6. 2. 1 T 7 — 

r. 7— ^V^ts^-TT'SrtlfcStt (Typed Document) 

*?y<mifmmt*tc*b<OV 'J -fcf a- (TreeView)&tf 
xU*>hHtt/t#jU(Element Attribute Panel). » 
lfliS«7P*X'Pl<:S:©<DS*§«;ji£5/ = a. U- hf* 
fc»©^<©rutfi-7'(Previewers)*$tJ <> 
*ftfcX»3 ><K-* > h tt7*7 y «> a >*tJ£«H 

[0 0 5 2] *<f-7-$fttc*m^y#-*>Z' httT'7'y 
: f aVrP^SV^f V*7x-7x (AP I) * 

tmrz. a p i i4WT©a«T«ffl*n*o ?*t> 

"6, 1) 77V<r-\ >a>mjemS©P-h\ 2) 77* 

y -> a >mj&cw<miSL p - K*tF*-7\ atf 
3) z^ttzsx-^biztt^TmwBm*^- 

V h <DmWK§m<Dim. T7V a 

fBii« (broadcast) tn53V#-*>Hifn 

[0 0 5 3] "*U>HU^>h" tt^-5%A7Jl4. 
5C» * — V ;U (Document Cursor) let yH^*tl* 0 C 

oav#-*vnt »uvhxuy>hi:BS l tfn*7' 
7y-&— >a>s»rt<D. i#aj&xu*;/r-idtt-r*# 

<S«$Co X»XU>>h*7^-7XpI«i«:=3>#-* 

x»a-vrt/AP i ^■yi/tb-rctic.ty. suvkx 
[0054] -yy-ea-ii xs©ni«©«lit*s« 

Ltzmmt LTXfSSfti. aVr*X h»!5(con 
text-sensitive) yxo.— 14. 3t*lcWf*xL'^> h 

[0 0 5 5] xuy VHHtt/fcfcJl/tt. *U>HU> 
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[0 0 5 6] 7U(f2-7a><K-*Vhtt77'J^- 

tabucm**- « c t # t-**o 

[0057] *U>hxU^<>ht4, "l-+f.-f>^7 

So 7*Ufefa-7'rtT3.— 9* "fV$7i-7I 
jtMjU>r-XU*>H«:fc*o vy-fcfa- 

[0058] 6. 2. 2 Bfp 

9-*^>?CDftf*<Dl$|fflfcH[l7. 2mic|K^LT2B 
3. 

[0 0 5 9] 6. 3 -TV^y* 
-f>*:7*y*U:. 7 , ^'U'!r-v'3>m^*ilSU a- 

[0 0 6 0] 6. 3. 1 T 7 -*? 1 ^* 
•< 7 'J * COT 7 -* t 1 ? ^ + «H 7 ic^*nTt^ 0 

iticfigficoDtt. *xMLtf-ex" «ta*n7£-9-^> 
gu i mm. T-**Trtw atfs k^it^^/i/^ 

[0 06 1] • 3^;w\>K ; 5a><K-*.;/Mi*'rrt/ 
T©a— V- -f>$7i-7iu» hiSim. * 
h ft-?. *'OU7 , -tr>:7yi:-rt^5r* 

[0062] • ^-r^T'-b^^ys^try— >avx 
**&5rr*c£i«:«fcy % m«T*„ 



[0 0 6 3] •7 1 -^/\>K : 73><K-*>htt. 

;U7»-tr>^ys^ey— >3 >x>i;>3>^-*> 

-T^fr^o K^l±. ^-OUTMrV^yt-rfcT 

>a>x>i;><ofl8i:. 3.-tf||Jt©B<0^yv^ 

/\>K ; 5»4ffii^©^'r;U±T-a3 1 xX«l®K(Show or Hid 
[0 0 6 4] ♦7 r -^-r^>r-1t-eX3>#-*>h 

lis *7 s Jx.* KD5>— ^—y>Xrt<7)E»J 
*7-7i^ K tPf«ftl4o x-^-T^V r-t*— exzi 

[0 0 6 5] • [5jJW"9--tf^-J>#-*> r-tt, ^M-r 

hjb^^u*. x— 5»«mc^-r*ss* 

*>H*-V-/«rS» Wrt—i tfrZO&m&X.* y -to - 

*c stray nm** x-^-r sstcstjsr 
iic«fey^7-rSo 

[0066] •7 r -4»«^-y-trxa><K-*>htt. 

-*^-7«l-77f i»v Xtt, C^-OK^XCEx-^ 
^-7. (7-f^py7Mt *A) §<D«fcy-> 

[0067] ^OS-^tt, <fc »J mBHW9}*n5 e 

[0 0 6 8] 6. 3. 2 T7Wr—\ >a>3CmV-i£ 

77yy- ->3vx»-y-exziv#-*>htt, t-t* 
y-ir-2/3>*&sou^b©a«©rc46. atf. *<3!>fft 

->3>'7 J 5^>htDHIR*ia^L7c1,<3DTa6*o I^S 
TSttlR*. 1— y (Parser) tt^ -T ^ ^ 



(8) 



2001-306308 



[0 0 6 9] ffSSfcHfififllTH*. 754f*>KDrt«C 

[0 0 7 0] 6. 3. 3 -O-fr^'J^bSKvariati 
on) 

[00 7 1] @2(!!)^7<7VHIH'^7''J$lt 
[0 0 7 2] 02©tt-/WV^7U^tt, 7U-tf> 

*<> c(o«baittnior9— fcrxa>*-*>r-*#gi: 

L&t\, C<D-f>*:7'J*_fptt* WAP7-T^D77 

■7+f^fi^LT. WML (Wireless Markup Language; I 
AP Consortium, www. wapf orum. org) =£3|^f 5 Q tf^f*. 

±a>^A7JSWffi73T36*. 
[0 0 7 3] 7 T'^'J'Sr-^aviilfsra-tex 

-> a >l3«f Slfft *7*P-tX«!)i«t5. 

[0 0 7 4] 7. 1 7D-bX05«P8 
0 1 li % -FZ/iJ*-: >a >ffr8Kfctt*&Xx*;/:?*jfx 
■To 7Zf'J4— =/a vti. 7705— i , say*s7x : rh&i 
<0Z\y#-*.y KoaVr+X r-&lflIfl§(usageHc<fc 
'JSiJtiS. «7— J^V^n Mi, HfB# 

tf, T'ry*— >a>J&5£wi§. *9T7^y^-! >a 

y^rMzm-SLrcT-rwr-- > a >^£f&s-r*z 

^©ElKPanek 7-kyzf'J. Sl^kT^-: >a >lz*t 

JSLfcH—tf • -OZyx-ttzrfrtttSo 

-• > 3>l®mzrn-1i7.l±, &TF<D7 : TVZf*m?* : 7 

ZfV*-~/ayi/7Tlx<0 r 7-t'<> 1 pZlZ/tf-*>b 

*fi«lLT* 77V i/a>cD*tS*#tJ3t«^fiE 

L^rS/a^iLT. BulB7'^y'!r-*>a>fgSX« 

=&^<07 r /W7.ffltci?fflfbL ; 7zr*j*-: i/a yum 

-<y*zr*J*lZi&i,tc&5S.lzttmt?Z 0 
[0 0 7 5] *L7\ TZtVT-\ ^ a >m^±»«J*i5 



[0 0 7 6] 7. 2 Zfn*7<DPm 
TZfV'r-'/aymmte. ^OT'^'J^r— >a>lgS 

»^'T^«l(0TD; Docuaent Type Def inition)XJ*X 

it. rzfij *r-i/ a ymmmiz&2,m&&m<Dft&>S:V 

— 9iy*\t. 7zf*)'r- ! yayiz'&mK.m£v,rt$. 
tSatt«96Ma>r+7 hmSl*ff?o Omit 

mmmTits xml x*--** * wf§#fiB8*n*o 
[0077] m&mittfimxmzttmTzm. v-v* 
y**-3.-&% "mm'^y^vfxfturo *<o 
mmm\t-&m*nm.Tztztt>izi& xmli^v 

tfa-±cDZL-+f • -rv-ji^i-xa^tcjcu^tu 

f&&. xu*>hJgt£<Dj#mi "xu*>HHtt/t* 
[0 0 7 8] *Srtlc89S-f>7.^>X*»A-r*fc46 

tc(4, Bi^#t4XML'yu-ea-rt©xU'y>h*a 

^-a-4S, mjR*titc3:\s*y\*<Dm'4k^-rtilzts 

i34<Dff!l^is Blf^tt'JXhfcTa-xUvyVr-^aiS? 
U ?XU^>K30»A*}&SLfco «7— *"<>*tt$r 
-rFn^tfy^Xtefc^T, JtS<oc:©Jim<o«axu 
>>h<0'JXh^-r o iSiWVhtt, 77*)*- 

[0 0 7 9] 1#3£xuy>KD«14©fii*R3t-r*/j:46 
IC, Mfg^tiXMLyj-fcra-rttOXU-yvh^aW 

-r* 0 7zr*)<r-i >a>m^ffi*« 

<0JBtt<OUXh«*3£U €-n6*xU^>r-JStt/^ 

;i/rtica^rSo m* omi&(D*'fzfj!af **mmz& 

[0 0 8 0] TZ*V<r- ->a>ig«#ttC©«fc-5l«:L 

> F3.— t f<Dmmisixf? : - i f'<yizmTZ7'(- k/;» ^ 
ji«:ii8S«-??«, 7 r -^v r /u#7':r | j*yfc#tfoT 
[oo8i] 7a zfito&smt. Tztwr-'s 
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So 

[00 8 2] rzrij*-: >a>mj£xm<DftmtmTL 



n^sjiamc^ift • ?j^b*n (Hi #!» s -rv 
* 7 y * ic * y ffiffi pjuft * 3 icfBtt* n*„ 

[0 0 8 3] 8 ^tWlUT-ZT-fijr-i/a^l, 
-Wl-I (MDF) T'yy-Jr-i/aVS/X^A 

v-t (mdf) 5i»wr*o 

[0084] 8. 1 MDFT'yy^— >3VJtSmS 
[0 0 8 5] £1 lZjjil,rcMDFT-7V<r-i fa 

[0086] 
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<AttributeType namaslekfType' ct^rype^enunwrmtion'" 



<l- XML Schema Extenstoiltty lor MDF schemes -> 

xrnlns: ct ui n schemaa-rnl crosofl-corn rdatstypee* > 

- Attribute to support eubtyplng orfokcwwrttldrefe. 
Usage In schema: 

<AttrtouteType cfctype^fdref extrefType^xxx* 
axt:refScope=yy/> 
where 

xxx latere the name<s) of tag(a) t> wtHctl ffM 
attribute can refer, and 

yyy fetero the neme<s) of the tagfe) whUh en toe 
scope for vie reference. 

Ids wfl! only be matched If Re otlslds the 
Innermosi containing element wfth nodename from toe eat 
of tagsyyy. 

The document proceastog epptcaHon Is respond tie 
for enfortino ttie subtyplno- 



•cAttributcType name-*refType' 
<AtlrtbuteType " 1 



j nam©= , refScoper 



Support layout 

dispteyurit! attributed to comatoMS thai can be shown 
mergabie = couW t» combined wtth perart 




^ftttribuUTypo namo^cptoyUnir Ctdype-'enomMtt&xi* 
cfivaJueo^unmergobte rne*gobJo'/> 



<l- Support for fragmantafjon 

ittributeType najTO^fragment d.iype=^Uxrte*nT> 



^ttS^^^rarne^trarislata We' owype«*txxaean7i* 
«d— Dasoriptivo tart— *• 

<AttribuieType namesUeecrtpfon 1 ottyp*^sMitf/> 

d- Support for atexrfng ktontfloaton of leyouWeUrted 
attrfbutee and lege -> 

<AitrtbutdTypo name-layout otiype^enumerKJon' 
dtvalues^if VGA HVGA PPCf> 



Temporary extenstHvamtHJiBe, wnlevrartlna tor 
- ~ * ~ J " ' - >portHI 



Microsoft to upgrade toetr XML Schema supj 
-> 

<AttributeJype nameslengSf <Jttype=titA» 
<AitributeType remeslrihLenBth'rt^pe&lrtr^ 
<AttrfcuteType namo-'m axLangth' dWypa-TnTA- 
<!- Next extension-attribute. If present, overrides dttype -> 
<AHrt>ut€rrype na m e =ty pe' dt ^p e^'eruimeratlon' 

flenefne loon btfrnapVv 



• Elements to support data-Wno5nc. 
Usage In schema: 

<HemerrtType name-Z aaa ' ...jxSuppoitsTypa 
dType^xxx'fe-cSupportaTypa 

bxfcatas that 'aaa' can be bound to Mds *Hto M» 
> xxx , f etc 



^AttrtbutaType naine»ta*of cMype**>oolenn'A» 



dbvaluee-'etrlng number Integer float boolean date fane 
da t« time enumeration 1 ^ 
<ElemonfType namo^ScpportsTypeS 

ottrtbule type^lieWTypg* reo^b*d=VB*7> 
</Ek>m«nrTypa> 
</8ohama> 



<l- MDF Applicafloo Schema. SHaaderS 
<Sch#nva xi nl ne*/utn sehaafMia^nlcaoaoftcDni aoal data? 
xmtos*tt»vm:sohernes-rnk roeott-com xfatatypae* 
xmtoa, ex^>^ chemaj3ch>enTaExteraton.CTr 

> 

<?aa»jndf topefernaiftxQUI venjton=1j0t> 
<ElemenfT\ 

for the WBKML Id-Offset mapV 
<AttifjuteType nan>e=="pdnters" Qttyp»r^JrlnQ"A> 

</E]ejnentType> 

<AttrtbuteType ranrx^'cenetrainlType* 
<ftrtype- enumerator! 1 dt:vaf ues«\eldHy too b*if> 
<EiemenfType nojns^'Caretralnf contanfc^ttOnh/> 
<attrtDute typ•= , oor»tra•^fType , roquinKWyae'/V 
< element typ^'^inoOodo' mtoOccare^l' 
maxOccurWlV^ 
</BemantTypa> 

<Aarfcut»Tj 

<AttributeJj 

<Attribut«Type name=*ajgName' 

<AttrfcutoType nems='argD«feuH J fc- 

<ElernentType name='Aiguraenf> 
<attrixrte typa=»aroNarno' raoiiraoVyes'^ 
^attribute type-'erg DefauT requkeoVno 1 ^ 

</Elemenfrype> 

<ElernorttTypo natne-TtawionS 
«attrfbute type=functionWaf»e' r. _,_ 
-^element type^'Argonient mtiOccuia^f 1 

</EtemenTType> 

<Eleni8nrrypa naRieasTunctJonCaflV 
<attribute type-fun oBonName' requlreoVm^ 
<elcment type^Argurnenf mlnOcGura» > 1 a /> 

</EtementType> 



3 ranro=^fu7KtlonNBirie' dttypeo^ttng/^ 
* name='evenf rtlype^strlng'A* 

B'dt^ype^rfnno J /> 



ne=TdTetote' ^p^JWf> 
Table' exbJaiaimdlng-'itolbls'^ 



cxtuefType- 4 ReloV> 

<AttrtbuieType wama a?wawew o^^oe^tdfafs 1 
extiefType=ilekfIfr 

<AttrlbuteTypG nama-typ^ dt.iype-'enumerRton' 
dtvatoes=sWrtng totegsf datetime C — 
bootearr/> 

<AttributeJype rnma^lerigEh* dttypWtot f> 
<AttribUeJype ^x^^eclrnaiLenfllh , dt.1ypoo r isfy> 
<Attribulejype namesdetauhLaoer acr/pa=8t\htff> 
•cAttributeJype name^comtanf dtdyp^ctrtrto;^ 
<AttrtbuteType namo^parafnlRdax* dhtype-'fcnf A- 

<AttrtbtAejype name-Id' dt: 
<AttrttxneTyp© nemo 
axttanalatafie T/> 

<i-BiwapandicoimBpcrt«tt 
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^Attribute Typo 



<l- new: Sotta -» 

<J- Disabled for VI .0 

<AtntxjtsType na me=t»def* dttyp 

dtvaiuess'ascencHna descendlngfe 

<EI«menfType nara^SorDCBy* ccntont-^eraptyv 
-cattrbuta type-Ye* Field" rnqdnfrtrotfr 
tribute Vpc-^d^ f*xjUka<t=>e»y> 

</OemcrtfTypo> 



> . » • hj-^ » « 

oonwtvwuniyv 



<DcrnorifTypo names' 

<aflributft t/po=Vf require 

•catirfbute type^liite' req Jrwtyos'A* 

<etemem Vpe=Sor«ay minOoaiw=T imjOco»-A» 
VE)amenfType> 
-» 

<ECTnen!Typo norneVBearch' cootant^eflOrty^ 

ottrlbute Vpe^VetBeldf requfred=>yee'J> 
</Baroe«fT>pa> 

nam Hjyped W eha. 
We ndgm also sped 
queries, or by Comta 
— > 

BxtrefType= , FteW extdatabindlng=7tatd7^ 



/ ftypeiflnfce by man comjtex 



•cATtrlbuteType name^-oestHew* OArptal*er 
extrefType=TteW evT:dat£birufinQ=TWrf/». 
<Attrlbu1oTyp© nan^ttesfTHaSof drtypo-fldref 
«xtrcfTVpo=*Taedefi^ 

<QemBitfrype name^YlyperUTr oomeofes < enanV'> 
<Eftrfbute type=townReltf r«quir*d=>etfr> 

orttribul© typeoYfeslTlla&af req^reckyeaTb. 



^ementType^ 

«A*rthjlaType r«n»=Yf«pUyR^f <*:% pe*i KH f 
exi7Bfrype='Rekr extriatahkidm^lMm^ 
xBementrype narne='tnrilrecr contenktaipa/S. 

<attrt>ute ty pa= YrfTaWa* requkmd=ya*7* 

-cattrfcute VP^>efFtelcf required-tori** 

<a1trt>ute type=*diJipi*yFteW' reqgtecfa > » 
«^l«menrry|JB> . 

START DataModal tchm -a. 
^BtrarrfType nauie.'Cone^intSeJectai' contenTpr-entptyS. 
attribute typfeYofFTeld' requlred^yesTS 
<amiDule ypasTaonsfnr requkBrbyRer^ 
VEterRenrTjrpB> 

<Bernerrfrype nameWPara m u t ui B etB Cte f ecntefiUttnuya. 
<Btotaite type=YefFteitf raqilred= , yesir> 
<a«ributo lype^TJaraminbax* rer|oJred=f>etV> 

</BamenfTypa> 

<B«monnvpe iwimeXaiecfctabta' oon t affcd raOafc/S 
<attrlbuie V pe='ren'a Wa" requ)re*= vasr/> 
<aftrtrole VP^'refRekf naq>ed=>£rtS. 
<9»cp ordef=taany' 
<elemart VP©-T 

Vp^FamruetefSefectar mlnOccart^0/> 



<!-- Model tie reWtowWpa drecfly -» 
<Bemefirrvpe narre='RolaflOfr corfleflt^«nony> 
<AlrtwteType nam*='tabte1 1 dtVps=tdraf 
extrefType«Tahte , /> 

<AtrJbuteTvpe nama-leblefi 1 db» pe^W f 

<AtrfiHJtoType r 
«^BiueeJlKv> 
^AtrfcuteTyye namtotewtttiaayS? dttypa- enumeration* 



-<AmibirtoTyp« r)om8-\iQpef>dentOfc|ocla r 
dtnypo^'enumerafiorr Ctvaiace=littai tan 



<art*Litetype=ftabteri , 
<alWbute lype-tabW roqutiwVyeeV*. 
<attrtbute typt^TleMI' reqtfrvdsVtfl^ 
ottrtjute typeaTtaid? poquB"eo=ya«£>. 
<«rtrbute typ©=r"cartifnamyf ro qu > rooV ymy> 

^rttrfauteVpe»^Bpeoo^trXjecttf FeqUm*=W/> 

<AnrmuiBType ramewperemReiBSon' dbfr p» 4ft tf 
•i1:fefType=TtefHtior MakiTte SubTle*^ 



Jtm? 1 ^ cwnfiefa and parentFteJd am repteced by an 
attribute link which reforoncas tx> een al mfct 
T?» FK aonabaM la oaad (a both cflraottofla, dapontfng en 

'aba^y> 

.f» nafWB Tw a on afcf aV^pa_-iaVaf 

axhwfTypo-TlatdV^ 
<Atlr1b«iaffy»nam 
extren\p^Tat>te/> 
<AWbuteTVpe name* 
axt refTypo^TWcf /> 
<EI»mentT^a w ataa 

<altrtxjtetype^W«Botirad=Vea«» 
<artrtnjts typ&=>t»s9Teba3' raquM 
<att*ut» VPe^'baaoRald' roquimd^yWyw 
<aifttwt9 Vpe-YelerrtngTcba? recM^od^yea'jS 
<ffttrtoiJTajype=T«Jemrt C ^ 



<AtWbuteTVpa name* Wfdbfrp— *draf 



-cAttrtbutotypo nafao-Velutf dbtea^Mfatffr. 
<BanwntTVpa r»am&^ValueUetBc menf conkai 




-cAttrfbutDTNp* r» mo- tower Bouncf m^pa^oWno> 
<AttributeTypa name- kmerBoumtolrK*fi*vo > 
dt^^toolaonr dotauft=T^ 
<AhributDTypo nan»- l uppafeoumf dlJypeVMtfA, 
^AitrtbuteType ns^i». , uppOTOoundleinoiuaW 
dttype^boofeaxi»daf«A^r«A. 



<aitrbutat^pe=iowa«8eivid > reqUmVho* 
©xM9scrtpbon='Not prooonl means nolbouruf%. 
<aitrbute VP^^owarBoundla}ncbjoK«' axjvlracUVvoVb- 

</Elaf»ennVpa> 



<BaroatiffVpo aaf 
con%Btrt= p anOBi3r> 




<attrbirie feyp^UFlakf requfmd^ye4m» 
<attrl3 jio t/p3= type* requlie^ee^ 
ottrtoiHe typ^tencth' requkec&no*^ 
<aftto^a Vpe^VfecWLanath 1 m q u kn6*mtt> 
<attTtou| c ty^yefauttLabeP «qutra**WA> 
<AttrbvtB5^e narrow ulEAJawad' oxt^pa-'boolaen7> 
<Attrtn.iaType nama-autoQaoerater 
" " " ^enumomBon dt.WuaaWno rtow QOIO/v 

ype= > autoGenefaie' regntiBd^no' dBtautWlfWA- 



<attrbuta 
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element type=T2oraeJnChec*' ninO ccuwV 

rmxOccu«* v 1 'A 

<>'D«rn«rKTyp«> 

<ElemefflType nan«s , indaD( > coritan^«m]Hy > > 
</BttnenfTypa> 

<AttributflType na me='externaKey' dra>e*Wref 
extrefrype='n«lcf ext:retScope=7aoa> l & 
<EJemen\Type name=TaWB' orartBnfcsbHOnlyS- 
attribute type^WTable 1 r»qurod=>ee '> i 
attribute typo- Wen 1 raqutodVpeOT* 
attribute type-texternalKey requlr»cfc=*no*A» 
<etemert t/p&="F[BkJ' nirOca*s=M'(nr ^ 
<elemert type-Index 1 mlnOccura=dD*> 
«/e«roanfryp«> 

<QemonfType noine°l)ataModel i eoc4er*jlBlOr% > 

exLifag mental "> 

<group orcter-Vnaiiy mK)oowWf> 
<element type=Tablo\b» 
«eteniert typ^TlelaiociV> 



</BeiiierrtType> 
<J- END DateModel 



cunsmy supported: 
cneooawes. ^ me o 

Tooa 

Complete inodBMapo fc poniro h 
Add support for popup harass 

Add WbjkflowBuppofl (eaeotierdetfgn doourmntancn): 
Rules of form: H CNF(prlmtth» cons* raJnte) ttM 
^OfYFteW.VaJoe) + SetOf(Varta&te t Valuo)_ 
PiinaUvB conakalnt: (fMJ ppuidkx f v&iMNVeld) 

Tradeoff between VBScrtpl and buttii lundtonaKty tr 

- bu»in fat t tij J w M tw -a an bo understood id 
martpufartod 

- uomp»fw«y of program v« geo«raf VBScript 

- sknpibty of customlzaBon vs. cSsconMnuuy 

To 

Support tor 
=o Keep sin 

(but reduces errar-chectfjxjT] 
return vatic has fcxod nemo in oi 



vaidafonfj 

retur 

script wool export typo*, mo pti i H I— to * 



-?use PerVKk* caJBDgecfterrie,virwre formal 
parameters have fixed names. 
ss> need to work out requirements a bJt bettor 

Notaaon tEB 



export: 
m typen 



<d[C0ATAI 

One wey of handhg Coreetac fle 
<Compiex tabeVAddressS 
< Group compresa= W seperafteftrtiS. 

<Bre«leV 

<comptexSuo tWfifleidrfAddr2 , /> 
<fireaWV 

<Group compreee=^yee v separator**. *> 

<Compiex6ub daiafieldVXJlt/fc' 
<CompIex3ub dateRefd-'Raotanf^ 
«Gmup> 



<Aitrt>uteTVpe rvame=vme 4 ot<ype=-%f/> 
<Attrt>uteTyponajneetexr (fljy paWWrt ftf r V 
<Atiri>ut«Type name -rrefTfe' ottypWidref 



VP© 

©KtwiTyp^FteO' extdatabl... 

cAtkfblJksrype narra=pareml 
extrrefType-T1aJay> 

<Alkfbute7y pa nerneetonBy* dttype« , kir»r 
axt:retType=JSo*8pac7> 

<AurtbutoTjrpe nemo-lmjwmea' di:typeafcoola«flr> 

cAtfrtouteType name=*nav)gatlonf3er < tfUype^DO0iean> 

<AttributeType neroe=lBber dbtypa=>'strtrtg'^> 
<AttributBTyperum»».Vtsibta'** K 
<At1ributoTypo namo-^evfaahj* d 
namo^readony-d 
naree="rnwuJatDiy' d 

<f- For eleeiert Row -o. 

<Attrt>utoType rmm=*ooleperr dttypacY* 
exLlayouValfc 



<Attrt>uto" 
dtmabesnV 

<Art*it«Type 
extioy©uWo*Y> 

<S- For ©tamert GadPage -> 
<AfrtiutfiType rwra^lvrap' dfctype 'b o o lea n' 

<Att*uteType na we ^ohf dWypo=W extlayoUfe'KTrS 

^<^mer<Tj^o narT^LayoUAItf content^etlOnry 1 

■<attributeVpo-^or^ 
«aftributB V p e- ^ o l ep an Y> 
^attribute typeetangn',** 
<attrjbutB typa-DtpMe*rV 
</Elsmenn>pa» 

<EfemenfTm neme^OrtdPape' contort t^ V d tOnry 1 



name^algn 1 dttypeWenafnenaUorf 

eemat rigbf oxdayou^W^ 



<EfemeraTm 
ejdblayoubJmlV 



<anrtJUta typ&«*oo*7> 
<anrJbute tvpB=-wra^ raqmrodsVea' detsuw^l 1 ^ 
casement typo=*RoW mbtOoouraafjr n>e«Oooun>« M '/> 
WBemantTypa> 

<1-COOS -> 

<£lsmenfTypo nafne^Ewil landtef* contonfc^aMOr*jry 



<at«buta wpee'evan 

regroup ordaMeoeV 
celement Wpe^lnHMOoday^ 
cefemem typa^njacsoncajyy 

<D(0UP> 



<MDMeTypa 
ext^arelalaBe=iV> 

<AtributeTVpa nama^SeMUef dHypWMrefa* 
oxtrotType»T l efcfffr- 
<Berr>cnrrype nomo^Capfcri , > 

<a! tlbuie type=format nairaMerf* 
<attrtbute typesHeidUsr requlr»d= , no , ifc> 
</BementTypa> 

cBonMHifTypo nanw^VotoeC ttp WorrV 
<orWbui© type^fermaf requfcti d- l ye V/ > 
^attribute type-HetdUsT requ&s4Vyesr/> 

WBoaiennvpa> 



-nkMMts,T1e« 

MrtwteTVpoi 
akjBS=*1 4 12 



Tlea,alD.-». 



1294341! 

<A«rtbuie"rype name=' 
<HBmerttTypo re — 



dt^peww/> 



<atWbieo ^rpB^fWe 1 rayhej fy a tf fc. 
<ettribufce typa^td* roaulnsd .'ro't.* 
<attibute typBs*rame' requMs^ar/* 
<axtnbute lype=^tajTptFremo J aaquVedayasY^ 

ottrlbule VP«t=asp*QyGToay naqUr*d=W>>. 
<*ttrtbute ^pe^pafsntftokihw tmvtn*Wy&/> 
attribute typB-teitBy; rmf jtreds^/> 
<attibute type^Nrtrible' requeadsj'no' ootouaVlfc 
caltrlbute M»=TmpOTtance' raquNKWao* 
deiaiit='tKxrne]y> 

<aM/sant typw=C«ptJon' mhOoaua-tr 
maxOoauro^1'r> 



Mj»=Volc«CapOarr 
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</Etemfi7in*ypoo 

<ElememType narna-'MairtnieV 
<ettribiJle^pc-tMW fe qrimdb^y ff» 
^Bttribute type~1ti' reqinwd— *nu*J> 

<£ttmxne r^e^rerrae' nequtredVyes^ 
<ettribute type=tarceUTame' raqulred=yes7> 
<attrlbute type='ol spJayOoup" reodfed-tart* 
<«ltrit*rt© typc-'oortty requifwWnoV* 
<oternent Vpo= Caption' mttOccura^ff maxOcajf^l* 
ext:descrtptjon= Overrides tile attfltutBTJS 

<elemsnt lypaa VolceGctptlorf rtnOocuj»BV 
maxOccure='1 ' BxtrfescripOon-'OvorrtdM title attri 
< element Vpe«8ubWinejcOca0** M> /»> 



< element lype-Bub 
</ElGmernyro> 

<att*ute fope='ctot3ieW reqp*edb*yadfe> 
</ElamfififTyf>0»> 
<AttrtbuteType m 
<ElemenrrypB nam©='i 
<attnbute^pe=1Hlo' requJwfcyetffe 
<artrtoLrto type»1d • mmim«ki'yed/v 
^attribute typ^ctajatskf reqtAwVy«rt> 
^attribute type-iVnfXM-kMcu* tmyn reeWnof 
0etaul=*norTnB!7i> 

<atuibuta typB^tfsptayCharattef*' raqtiretWnot*. 
^dement type='l7xflr«cf nHnOcoun~TT mmflnnTH T/i 

</EJenionrT>po> 

COTBTOtB — > 

-d- Next are acMtory; way be ww M w i by Layout or 

Engine components -> 
<AiirfbutaType nan 
dttypaw wa g 



^EkKnantTyae 
axt«ontral-/lW 
<J-#EjtfBnda(nalQC3ortro6-o> 

<attii&uwtrpe= w faqufefefyat*. 
</EtameH<T^po> 



<(^D4erxJs(DaJaOortiolH> 
Attribute typta label 1 faqcajadetaefe* 
attribute typ©=w requfead-yaeVW 
attribute type-VJalafiekf lequfcwJ-^ea* 
-attribute tn^^nasplayChaRKrtarF— 
<*- <aniibuie typo=1ypa' Kxajred-ttf 
WHAT IS THE FORI? 

irfcuia Wp^ 
defeuh-'nonnal^ 

*atfribute trpo-'reaabHfy' raqutred=^o' defaufcttA 
<atolbule type=*mancLatonr requfaBdsto'dafauftrfO'^ 
cat ri bate type='rriiiltilries r r»qutrBcJ=*no' drtatJWD** 



<eiernan» type^lndtrecr mttOccenfeXT m«MOeounJ^1> 
<eiemem hpe^ljtyoutAtr 4 frtnOocunWC 

<d©f«ank typWBrotHaMSer' frtnOoou«a-*fe. 
<ext fiupportsTypc *«HT>pecW*ij*tg7> 
<extSuppcprtsType lefcn\p«^ntegerY> 
<extiSuppoftsTVp© tekJTjpe=«oafi£ 
</BemenlT)pa> 

"■aaaMraTVao hotb— *Cumt*rfYoc i cm itui *=r'aft0rty' 

«d-i Extc nd sfDataConaxrf)-* 

<atWbut6lypo=t1aber no******'*. 

attribute type-Id' requkad-yeeft. 

attribute lypo-'dateriekr mqufradsVssyS 

KattrlbutelYpes'mJnDtep^-' ^ *~" 

<Attr1btisType name=te' 
dttype-'booUxtafe. 

<ai tribute frpe«Yh*»Oe eoHpfo n t n KaamdWh p' 
dafauRsriDV^ 

<a tribute 
WHAT fS THIS " 

<etamem ryp*=lndBacf atoOooaia-W mn»OwiM>i.*lft. 
<element ty^layoatAftr' ' 



d— OpttonGroupt and 

^^nrwrtT^o nemc-tDpeorf eontenbfrattOrty' 

ottlbute typ&atecf raquf «xWy«?> 
<at tribute typo=\Qkio' requtra<t^yos'/> 
-attribute typo-'refne' requked-'ncf mhdaaoiMbaaTha 
Cte *o cho w Pags on. Hooo meorta the parent of flu Opfloo 



<^enoyt trP»r •Papg' nrtnOocu©=V itmOcaaaaT 
c^desaJtbndPepe k> show on ttV» option botTg 



<AttrtxiteType nams^cteteuf dttype=aMert/> 
<EtemeftfTyp« narm=X)pSonQ«oup > ttte eri fe aVtV 
<attrftute type-tile' reqatnad ■ VwV* 
ottr&ute type=W' roqt3flad=ryMV> 
<amtuto typfctfatalettr ioqiartd«>8sy> 
otfa Wo ^p &sl^pottanos' raqutad^arf 
=tiornaajt> 



ottribute lypa-Vaadora/ «xaJr«t=W defaufcV/> 

otwtuie iype=tteJaBit mqurac^-ndy;*. 
<elcmont typeo^pfion* nanOccuia^l' i 



cexbSupporbTypa fiotdTypa=VMnd7> 
<QxtSupporteTyp« fletdType^'aaagv^ 
<fBetnentrypa> 



<BemertTypomfnasO>TaMfV 
<attrftut© typ^-ratnc" raqukad-VosV^ 
<attrfbutB typo-VlaJbte' requlred= l ntf daCaun^vy^ 
<«tti1Krte typc=' r «a i *9««o' roqutiacfc^ao'jS 
</Bemenn5pa> 
<Bem6ntTypo «Bn»aJOnFaJaaS> 
<attrfcut» typ^VTelTttQ' recajirod-W^ 
<attrttAJte type-Vtofbkj' reoJjtod^W deL 
<attrttute typ^-naytsate' faquhwfcHo*^ 
</Bemaofr«pa> 



<Etemeni Typa 




t'aNQoy 



«tttft)utetype=tMf » 
<aitrtftuta typa= w roc._ 
<attrfcute typfc-rtateiekf mqubadbfyaaT»> 

<attrt)utetype= "readonly* requ 

<eJwnBrt typ*=*OnFai9e' mlr»Occw*=t>' roaxOccufa-l'A- 
*olGmont typa-tJrTiu©* minOooum.'O' maiOoeua»^1%» 
» paOJ nr mtwOpBataay 

l^erVayoatAtt^ifarOfaiJca^ 



f aanOaauawmW 



«afdiype»!lMoajBB?y 



<BaroanjtT^pa 



cHtt4bulo typ^iatBf raqutwfc^KT^ 
<mtrttute type= V reqtfredayBrfrV 



<et»rtlxttetyp^Vea£lony m«Jf«awiK* defaLA_ , 
<aimjte type»'mtoqsAayC^aractBrsr remiiad^ur^ 



Vpew 

<efc3mant typaz^EfantHandta* 

<«xt9upport»Typ© BafcJTyaa^«%igy» 
-c^omenfType* 



<Bemennvpe 
acteontflMV1<r 



<atWbua> type=W requWd^yas^ 
<ottribule tvpe=ttaMdfe>y raqu>racfa>oaVS> 



[0 0 9 0] 



[S5] 
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^attribute typo-lrnpoftanoo 1 required-too* 

d€ ^'lS!rte n ^le='re«do^lly , rwjulredstoo' defcUt=*0*/> 
^attribute typ^'mandatory* raqukrxfcr'ro' dBteutt=WV 
ottrfcute typea'taber requirefnoT* 
ottrfeule type= , mlnDf»playChB^»c^iw^ , ra autaW noffa. 
<eiemsnt typo-'Hypcrtlrk 4 rrdnOccuro-tT 

<eJ ement lype^LayoHAff* rnfnOt nmV 
maxDcajrs=T£- 
<extSuppc rteTypc *aUT 
*exJ:SuppcriiTyp* fie 
<exfcSupport5Type lie! 
•c/EtemantTypo 

<J- Special corlrote; Addact -» 



cAttrftxjtetype nam^VxwrTtry' dtfype=^no7> 
<Attraxiteiyp© narre^podtf dUy po-'a l rtn Qfr 

<Etemenrrypc names'Adcraas' ccntents'dOrd/' 
ext:contnd=1^ 
<t-* Exte nds(DateCcr*r»0^> 

^attribute typ^lrnpottcv'tcc' reqiftvcK'no' 
derauWnormaR^ 
<allrtoute typt^ 'readonly 4 reqi*Bd='no* defmlMfifc 
<atttDule typo- 'mandatory' reqidrotWoo' dofatiVOW 
otiritwto typ©-1nlnD1s| ' ~ 



<at*fbutetype=1al*r 

<a ttrfcute typo='acttrl • nqu*mt&nart> 
<ambuto type=*c*Jr2' r»qi*ocWftoY> 
<&nrfbute type-otty" raqulM-'no^ 



<Etemanrrype roirw-'Sianaaiocommtnav 
<attribute !yp6=tomriantf requrads'yac'S. 
element typ&-'Arju#n©rrr rrtfnOocur*-'! fc- 

</B«n«tfTyp*» 




typo»' 

*J— stKiid MonMyCstandr & DoySctietfeitt bo oonfroti 
or Tie*? -o> 

<EtemgfiTyp© rame«'Mont)V Cai * rMte ' center*. WOn^V 

<anrbu»e type=W requSneOe y«rt> 
odrcute vpe^ttotattGW' reqi*8*> a yu7> 
<©xt-S«pportsType fteklTyp&= , dafi»%> 
<*xt:SupportsTyp* ■eHfTypo Utafjna*^ 

<BemertType namas'Da/Sohodute' contenWMOn^S 
otfrtxjta vpa=*id' requradstyKfe 
«alktHjto Vf»=Vte1srflokr requlrvd-yWA- 
<ext:6upportaType tefcfTyp8=*datrf& 

rteType itATT) ps-/duteim* a /> 



<Atribut»Type n«m«-*f*ptayFbrrnRT dtiype«'«irtn$pS 

*£temenfType mmfte^CotnpfajfteldS - 
^attribute type='W raqiHrad=>ea*A- 



otfribute type^datafieUJ' feqito<fety»4fe 
attribute type= 1 typa' requtada-nrf dotauK^strtn^^ 
<dMbun lyp^Ynponano^ raqutre&a'noT 

ottribute b/pe*'reedanl>r wqUred^' datauttBtr/^ 
attribute typO'TnondDtoiy' required^' dafaUWO 1 /* 
ottributo typs^'mi nDteptayC h a mcta r** requtaa<fcs > na'& 



lite typcs'tfi.iplwyrTuimBt' reqtii * d— y wff> 
<groip mirOccufs-T maxOccws^" OKim*mwn f > 
<i- etemerrt typo='DmaOoj*oJ -> 
<derr>ent typ e^Add r»at '/> 
•eeiement type-'DatoThnafik. 
<el ement type* «*Cha cH Pqe ft» 
<eJemcnt type=CcmboBoy^ 
<element typ^'CwnpfrrftoH'A* 
<element rype=Mocno*/* 
..element type-Opton&ioupV> 
<element typ«^T«5<BoiO 



^attribute!.,, 

<element type-'Argumenr ntoOocunftJl? 
</B«m«ntTyp4> 

<Attrt*rteType ngFn»=nopMoiu/ 

^BsmenfTypo nBm«=*MenuItenV 
^attribute typc=tabef raqtfred-'yetffc* 
<8ttribut» typt-topMe9tf**q<*»d^«aV> 

<efenidi(t iype= , SBndafQConyMn47S 
<efe*ient ^pe^'AddinCoraMndr^ 

•UUwWI I )rp*> 

<Bernwirryj>e nameaTtowr* contawU'anony 
extcfisplayU^nieroable* ffidbya#-'^r> 

<group mtaiOocur»=V mexOccur»=** orta fcJ a«ny> 
<t- element type=T)ataConfcor -> 
<etemert typB^AddmsK> 
<etemert Vpe='DateTiracCfr 
<slemeft Vpe=CtwckBox'A» 
<slem«ft »ype^CornboBox l /> 
<etem«* Vp»= , CoraptocfW*^ 
<Btemert typ&»'Memo , yv 
<e tern ert t/pe=X3pUonQ roup/> 
<etemor< lypo=TeKBoacVb. 
</<jroup> 



<BemartTyp« noiifi^PBae'contenbtaRQnly 1 
<gtwb uto y/p+-yjj/> 

ottrtoute ^fpe=^lte' rvqt^FS^^pvtf 
extdssoript)ofl=U9ed if ffie p&ge Is not rrwwt/> 
<group mdnOocursstr 1 maxOoci*s= MI ordor^nHnyS 

<J- riemont lype^'PatoC u i Au f 

<atemen VP^-'Addm^ 

<ei9rr»ert Vpo-DatoTkm 1 ^ 

<e»mert vp&=cnocitaor/> 

<etofTwni VP^-^oniboBoi^ 

<domcnt lypo^CorapkwFMd*^ 

<etemenl Vpa-tifemo'/y- 

<etemerti {r^Opl)pnOioup9V 



<atbtoute Vp^-VvrTAM^ roquirBcWyMV^ 
-^Ei»m«irryp»> 
<Bern*nfTyp« namc^Ffamenw comntM'enomy* 
extd^plxyUnHs , unn)«vQablo' GxtfmgmerrWM S 
otubute type^'idnto* mqLlrecfc=V<*/> 

<H-ffB0MdScnte)-» 
<groap RNnOoaffpwv uow wiy> 



tithFMcfdtlypa^'tdnf 



<Attrtbir 

actrefTyf 

Elenwnrrype rwm^UvtViWmto' contorrN'tlCkilf' 

;dteptayUnH=itini "-■ ^" 




<el«marTt type-VckjeCopion 1 mtrOccurs-rV 



[0091] 
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< group mhOccures^t waoOc 



<l- thaae two Hrfd aotttng togs assuns fts ft* 

Main Tie table we are manpuaaig — -> 
<t- Copy Iron teunem table?) to *eWtn new c*|eei- 

«BcmenlTyp« neme= l CopyFi JJ * ' 

-MestReJtTre 



<MrtMto type-' 

<atWbutt iyp»=twwiFWcr roqufca*<nBfe> 
</tlcnaBntrype> 

<i- Sot 5 eld In fiewofateflt -> 

<Bemcn1Type nemB»ftddVekje > oontonMUKMifS 

•attribute type='destFtetr requted=\es/> 
<aUrtoute 1ype=ValUB* requtocWyos^ 
</E]emennype> 

•cAHriteto1\M namo-tofModfly* dfc^pe^wraf 
extrerrype^Tle'/> 
<Qemenrryp* ram©=0>NeW contenWe.tOntf> 

otetnent *i?9==ri*tdVB Jue" nanoceuess V 
maxOccur^^ 
</Eler»enCType> 

<S«m©nlTyp* rarB*-Or»Copy'cof«enM«Onyv 
<afMbuto Vpe-t*wfTUe8Bf reculrod^W** 



<BemenfType m**=Tle6ef coflteflMeftOvtjr 

■<sm«xite typo-UW wnUwi y—ft 
<attiHxito type— Vf roqur«Wytt37> 
-cflUrtbutB lype=tefMocfiiy iequlrocMor& 

ckrfaijtWOV> 

«alt*ufo type-'bftmapBIt? laq rf wd Wfr • 
<»J#rn«Tt typa=*0«NEW mmOxuf*.'0* 



<EloR«xtTypo «MRO C =T^*cSooB f cor*ont^0rty*> 
<etamtf M»T«etof^ 



4- imodteware i nftg nwapi. -> 



extTTjinLBngfrfc^' emrwuAofvgtfWlOVb, 
<ABrifarttfTjp» nomow oiw oftroltf " 



«xtdengW3%- 
<B8ffienr — 



dtferpoWdtrfci^ 



attribute typtt^nafTaate' wqulrtKfe-yaVfr. 



[0 0 9 2] 8. 2 M0F7-M>f 
h*tJ52K2>*£!f«-rSo B4 p^*© 

[0 0 9 3] S4<DTS»C T'yj'Jr-v/aV^ +M* 

5KJ|**frtf#6V57U£a-tfjS*ttTt'»*o CC 
THi, U-f 7"> h^-^tt/NV K"Vl/ KP C (Handheld 
POT**. «7-^^V^«. x-^tD^StBlfftCifi 



</Banant1)j»> 



<BBmsnfr>M ran 
nBxOeow8=-7> 

«d- TcplMl -o 

BemeitfTypa nane^GUr eoRtofibWOn^S 
oJMbute Vpe=lttle' re<ji*e<fc>aBt> 
ottrbule Vpe=lconJ-ito" lojjIr&no-A. 
<etem«rt I trt ' ' " 




-< y - 5^««« c t * 5 tcr So 

[0094] 8. 3 MDF-TVStyj* 

[0 0 9 5] TWr-\ i/a>fl)l5Xf»r, «Wfi9 
U I t^jKOSia 

m6. 1*TBW9Lfc>7.5 1 ^l8-rP-b7 > tt, C + + 
fg-p**o H«tCs S6Xfy7T«5, MDFt-7 

*• 

[0096] 8. 3. 1 MDFU-T7"5hT : --7 

U-T7"5 h ( '^-V ) tc&^s-tift^c^^-ro 



(16) 
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1 OtDM D F 77V *r— : s a >SS£jf>\ 3 0<DG 0 I t 

7 V G A (Ha I f-VGA) / \> K'N/U K P C , / t-MPa I ■) P 
C, RlfVGA/\>H>\;UKPCT«U. *tt5TSX* 

htt ->7*h/k WA) lciifflRltlT***o 
[0 0 9 7] 1. 1 /XVK'MUKPC (/\-7V6A 

•y*rx) 

A-7VGAA>Ka;|/KPC («2 4 0bf* 

(a) «±tt*Y/M*y K7'-b>:7y<D*'l' HW>\ & 

(b) ^-fef-y— >3VX^y?i?gxhiLT^Tlz:a 

So ffift*©*Wfc<fcyx$y*frS«±4ft© 

h£i&ttT*c:£#T***o 

[0 0 9 8] (c) yxhtfa-^-OUStf^U-/*^ 

-oux*x h#7^xiu» M*wiUfc/vf /<-y 
>*£«TS3i£ffifc*„ /vr/<-y>***yv*f 

SCi:U:«fcyK/\-</<-y>-f A^tftb*tu SrU/>* 

-ohs* htfmt&ru 3 >x*j>?©«± 

[0099] (d) »U>h^-r/U-by hW^-O^'T 

tc^*tu -y 7* •< jutffcffl©* x* h y •> xrt ic^* 
n*. 

[0 10 0] 1 . 2 /t-i»PC 
/t-ZxPC (»3 2 0fcf*-fe;k i2 4 0Wt/W X 

*u— >K7*9 mdf7p h^-rxtcfcy-y* 

- h**l*«'.NDG U I U-<7"7 hT£S„ HI OK 

Tattle* «-t<ft*-ou-ty houxnt xtry-S' 
try-s/a >x* y ^tiaicajis^v kp-a>£ lt 

l*tt5<3m&lV(&. /\— 7 VGAA> PvU KPCf- 
v©Jg#©«J:5U:* *y-;U/t-±cDiS^ffl^LT«f^ 

xx h y x©£ss©* xt lt^x* nrfc y . -y x* 

fJl/tf£«U:«<o 
[0 10 1] 1. 3 MVK'VUKPC (7JUVGA-y 

-rx) 

7/bVGA («6 4 0e^Hr/k 84 8 0 fc^-bjl/) X 

*y-vu-r7"7 h*ffiffl-r*ct;c«ky, <fcy*<© 
ltai«^icx^y-v±tca^piigT-feSo ant 



li^SA^*nTtN«o *77h'Jy7^ 

y->±©1^Xti£8©@3£*ftfcJimfc^L *XP 
y h" te^nf So 

[0102] panel*, mmu i ^jko^/uvga 

fcfV^Wu /\-7VGAT-7(Di 
?fcfc>-5. 7fv7 (a) ~ (c) ttH 

CT-fcSo 

[0 10 3] Zt->7 (d) »JXT©<J:-5tcS»*n 

So 

[0104] x*y->tM«DXPy btmsnz>& 
mtam&ti* ; ttanwjurpfcs*-** k^u-/* 
#s <B*©*-oi/-ty h©*-rx*-oi/&tf-yx*-ou 
±T*3e«*tiSo c©gl*tt*'Oi/tfx*y--:/±Ti5 
a&S^XP-y MD-fey h^Jg^fS ; *-f;Hr-y h© 

©xpy Hcajj^tu -?-nu(^-©^i4^*n* 

[0 10 5] l^n©Xay hfciSA&fcl^-nW** X 

* y tx d-hsst* * x-> a v t l 

T«'J^JBT*a^*tlSo X-> a ><D 1 

y * *-r*c£K«fcy* a— yi*3a#jwn:i!Sji*'f jus 
fc^ra^u Bss+^xfav*:*— /op-ssfr 

s ; *(D*?**-rM/tfs iB«tTS«'J«©*-r^-fe 
•y &**ni4i£T©Xay h^jWtt 

U a#**-/t7P-1S«fc;J3W-S**X->a;'£L 
TSjj*TS;*-dT*fcl^t^ m&*'fM**<DmijkV 
-rX*«/J>U 3K?£«ijy^T5nT^*XP*y 

ens ; *-</u±u:aj***ifcu nu^ni, 
^nc«yaT6hfc7xP7 h©»icjsi:7m>s. « 

iltf, yXhea-^-fiKList View Tile) ©9JttSa 

icjftttsfcto^aii&j-rs^fij^s^ns. hi 1© 
±»©*x^-7yxhfi«¥»i«:ti/jx*nTus 
*ti«. *-©xpy h»jyaT©«¥»^ 

[0 10 6] JMT©«2tt. MDFZXy-ir-^aV* 

ST*sft*nfc» i/vXiUJS-y-exea^vxhu 

[0 107] 
[«7] 
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<GUI xmhs=-x-scftenia:AppfcaiianScti6in8J(mr tfl&=Tesl 
GUI Definitions' 
<«DataModBb» 
<!- Code Tables -> 

<Tabte kfrable=nc:SN_8tBtiiS 4 dsn=-SW_St«UoS. 
<ReTd klFfeld='f:SN__Status.Code" typ^Htring'A* 
< Field fclFiBld=-f:SN_Siatus.Te3cr type= WngV^ 



</Tabte> 

-cTabto kJTabi©=^c£qiJp_Typo - 



■•Eqtip^TypeS. 



^Ftetd WFieH='f:Eqtf p.Type.Code- type^StrtngV* 
<Fiefd WRetta-f:Eqilp_Type.rwtr t)nP©*"Wrtnjr/> 
</Tatta> 

<Fieid WFie«=-f:WFLActCod8" vp&^Btrtrtg"*> 
<Fierd WFteld=f: WJVcLTexT rype="aWrigV> 
</Tebie» 

BEGIN: TABLES for syrchrorfealan--> 
<Tabte ttTaaestSN' dsn="SN> 

< Field ktRett="t;SN.hk*eNun- ctofffljWjBbafca-Roquest 
W" type-"8tring" length>8*/> 

<neldloT^ja^f:ST«-PrtarfV* defeua^»t==-Priorny- 
type='strtng- lengr»=17> 

< Field OTefeT^NoteDete" 
defautUbel-'neceVed' lype=-date' lengeVW* 

< Fie Id WT^O="f:SN.CuslNuir 

<FleW ldFieb-f:SN.6€riafrAim r 
dofaulLabe*="Jnstallallon W typB=*st**g- tongto^lffyS- 
<ReW idRete*ftSN.EqtfprrMnf3jnr 

<Fle!d k^^^N.LongTxr^fairft-ab^'Mi 
type-'etringf longth-W^ 

<Fierd uFtett=-f:8N.SiRlL»- dBteiimAbe^caTptetBfr 
type="BtrintT lerrthVt 7> 



detautLebel="Corrtiict- tvp^-string 1 ton0te**ao7> 
<h- Not m Jaeorfs mode) -> 
<Reld IdRekt^-tSNJtodfliNo 1 " 



<TaWs orabie=TEqutp* 

<Reld idField= m f:Equip 

dofautLe bet-" Equipment Nivnber* 



♦engf^e^ 



<Fteld WFieO=f:Equlp.li „_ 
defautLabals'lnetaJlod" type="date - kngt^W* 

<FWd MH8^^Equip.EouiprfMftTyp" 
<lefaulLabeh=-Equjprr«nt Type" type=Ut*ng r \*t&** m Vh- 

<Beld idFteld=n:EqutpirfodolNo - 
dafautLabef Model" typo-"ctring* tong*V^307W 

<FJeW WFtekfc 4 ftEqmp.CuslNo«<- 
defauixabet^CusJcrncr W 1 Vpe= , Btrtng» k>ngt>-*9*/> 

<l- Not In Jasorrs model. SubsurmdTby 
Equ^DfiafUNem 

<FlekJ tdFfekt=»f;Equto^ertai" oatauttLabeN-Semi N&* 
type= Integer tenglh^lb^ 



<rabie «TaWe=-tcusr asn="cwr> 
<ReW WReO=-1:CustCLSlNum- 
defautLabeU-Custcrner Id' type-Wring' lengflh-*?*. 

<FleW kJFl»ld=-t:CusLkwne- dataimL«fc©t=7*une- 
iype=*sinng- Iengtrin*t57> 

<ReW UFl9b=-f^uctCHy* c 
type- 'string- tengft»=-10"/> 

<ReW WReld=^C«8LPoslBJO0de- 
type= "string" length s*td">> 

<S- shodd Bdd validation coda hare —> 
<FfeH UFIettrtCuat-Telaphorie" 
type= "string" Iength=*l5^> 

Not In Jasoift modal, butroqufmcfl ->■ 
<F1eM MField=t;Cugt.AddTl'deftw<a eboWAddrf 
type^ring" length=*15'o» 

<ReW WFialdr^fcCiJrt-AdrJfS- dehaJtUbetJAdd^' 



<PtaM idFbfc^fc O^LRa^on' detauttU»baU»fteoW 

<lndex refRe»=TCust.cny7i> 
<mdaxrefRB*d=-ttXstJVjstaJCodo*^ 
<TTatte> 

<S- WttkHeport: check dftoentHocn t^rVMRoporL «U 

<Tabte JdTtbte-tWortcFteporr den^VEoa W o pc rtV 

«FWd EdFte*d=f:WR.Id- defauULabeb: TtapSrt kT 
type=^strtr»g" tenqT>=*l2T> 

<FleU (dFisldVr^rVR.ItolBNum* 
cttartLaM-TJoffloationr lyDe-^sMng" tengfh=-W/> 

<Ftett idFTeifc^vm^trNuro* 
defaiitLal)e!="ActMMf' Vpe=^Wfig" k 

<Flold IoFteld--f:WRJto6CodB m 
Code" typo="atrlny* »enoft^4y> 

<ReW 1oT^iaWf:waitairTir _ 
typo=^ string" lei ut\^O0Tt> 

^te ld kfeld^TWR**yOota' 
type— "date" lengths TTY> 

<Fte« loFleBrft^WRJtehrTfcnB" 
type="time' tenpt^'O*/^ 

Ho" typa="5Ulng" bncm=*10>^ 

<Reld @R9ld=n:WR.naitDeevefy* 
defaUtLabal-^Danveiy date" type— "data ter>flH>«^BV> 

defau W eb ei FOuatomer kf <ypea%fcrfcig a len fl a W SIfr 

<I- EM>: TABLES tor ayncheonbcaOon -<» 
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1. Title of Invention 

A METHOD FOR DEFINING CLASSES OF DATA-CENTRIC APPLICATIONS 

2. Claims 

1 . A method for defining classes of data-centric appHcations that share 
particular generic user Interface models comprising the steps of: 
Determining the types of distinguished User Interface elements called 
Tiles, and their constituent elements, required for said generic User 
Interface Model: 

determining the c^dinality and relationships between the llies in groups 
of Hies called Assemblies; 

determining the logical model for Navigation between the Assemblies, 
and the required user operations on the model state. 

2. The method for defining an application specification language in a 
meta language suitable to each said class cf applications comprising the 
steps of: 

defining elements which specify the Tile typps and constituent elements, 
tlie containment relationships between the elements, and the attributes 
required to express any referential relationships between the elements; 
defining? the attributes on the elements required to express the properties 
of the Tile and User Interface elements; 

defining any attributes on the elements required by the Navigation model. 

3. The method for creating an application system for each said dass of 
applications, for development and execution of instances of said clas, 
comprising the steos of: 

Custonuzing a generic Workbench with event handlers that reafize 

constraints on the validity of application specifications which are not 

renresentable in the metalanguage. 

Customizing a generic Interpreter, comprising the steps of: 

a Creating object models for the specifications of Tiles, User Interface 
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elements, and Assemblies: 

b implementing definition object constructors that will create object model 
instances from application specifications or fragments thereof; 
c implementing the creation erf Ul Modal instances from definition objects, 
in a suitable computer programming languagp- 

4. The method of creating applications of a. particular class, comprising the 
steps of: 

creating a document containing the specification of said application using 
the Workbench component cf the Application System; 
optionally specializing the said application specification document for the 
particular device; 

encoding the application specification document into a form suited for the 
Interpreter. 

5. The method of providing multiple concrete user interfaces 
corresponding to each said generic user Interface model, comprising the 
steps of: 

defining a representation on the output media of the device for each 
dement of the UI Model; 

defining the concrete user -interface far each operation on the UI Model; 
defining additional elements and attributes in the Application 
Specification Language as required by the output re^e^ntattan and the 
Ul Model operation user-interrace; 

implementing each Theme as a component of the Interpreter in a suitable 
computer language: 

providing a mechanism that allows the Interpreter to select an appropriate 
Theme suitable for the particular computing device on which the user 
interface Is presented; 

6. The method of providing online, offline and mixed operation of said 
applications on a mobile device by presenting to the user the appearance 
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of a response-reply style of interaction with the remote system; 

7. The method of creating variant Interpreters for specific environments. 

3. Detailed Explanation of the Invention 

1 Held of the Invention 

The present invention relates generally to the creation of data-centric 
applications for computing devices, and more particularly to a scheme for 
defining classes of abdications sharing common user-interface models, a 
technique for the presentation of the user-interface models in a manner 
suitable for various computing devices of different user-interface 
capabilities, sizes and shapes, and a technique for rapid creation of 
conformant applications which can be used in onfine, occasionally 
connected, or offline modes. 

2 Background of the Invention 
2.1 The problem 

Recent technology developments have created an opportunity to field 
low-cost, low-maintenance small mobile ("pervasive*) devices to 
professional and non-professional workers who are not always, or 
perhaps never, within reach of a desktop computer. These pervasive 
devices must be able to integrate with corporate data systems and IT- 
enabled business processes. Furthermore, the current state of 
communication reliability, communication costs, and device battery 
capacity make it necessary to support disconnected as well as connected 
modes of usage. Unfortunately, there is a dearth of tools to meet this pair 
of requirements. 

From an application development, maintenance and deployment 
standpoint! there is the additional problem of supporting a multiplicity of 
device form factors — for example Windows CE consumer devices are 
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available in at least 4 separate screen sizes. Micro-browser equipped 
wireless telephones are also receiving a great deal of attention. Finally, 
the most perva3lve of all devices is the traditional telephone; voice 
medium also can deliver corporate content via Interactive Voice Response 
systems using telephone push buttons or voic^ieoogpiltion/^ynrhc^s 
interfaces. Developers race severe learning ramps in delivering solutions 
for this wide array of unfamiliar devices. 
2.2 The task 

Provide a way to rapidly create customizable applications for pervasive 
computing devices* These applications must integrate with corporate 
data systems such as SAP R/3. Further, since communication 
infrastructures are developing both rapidry and unevenly throughout the 
world, the development method must support mixed online and offline 
usage of the developed applications without imposing large discontinuities 
and resultant training costs on end-users. 

The requirements for application logic on these devices is usually light 
because the portions of the business processes executed on the devices 
are relatively simple, and because die devices themselves have limited 
capacity. 

3 Surnrnary of the Invention 

The invention relates to a scheme for rapid creation of data-centric 
applications which can be deployed on many different types of computing 
devices. 

Applications are specified at a high-level, optionally specialized for a 
particular media or form-factor, and executed by an appropriate 
interpreter. A family of declarative application specification languages is 
specified for this purpose; these Languages are capable of expressing the 
data-model integration with corporate data, and an abstracted user- 
interface. Each language corresponds to a particular generic user- 
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Interface paradigm, and is used to specify applications that fit the 
paradigm. These user-Interface paradigms are mapped on to different 
dev Ices in a way appropriate to the capabilities of each device and media. 
Interpreters for each language interpret the application specification and 
present the user interface. The Interpreters provide the basic user- 
interface framework (navigation model, banding of data to UI elements), 
data-services (vaUdatfon, inter-object relationships and navigation, data 
event control, capture of data changes), and middleware-services (data 
synchronization, virtual reauest-reply). The buSt-in functionally can be 
augmented by using of common scripting languages and by the use of 
custom object components based on COM or similar teclmulogfes. 
The integration between the client device and the server is realized by a 
data synchronization mechanism built in to the interpreters. Therefore, 
the basic mode of operation Is offline. However, mixed offline and online 
application usage is supported by the ^^^4^' additional capability of 
simulating the "reauest-response" styie of interaction users expect of an 
online connection. The Interpreters can present this appearance by 
ensuring that data-synchroriization is done in near real-tirne. and that the 
data changes resulting from the synchronisation are reflected on the 
user-interf ace without explicit user aeden as ttie resulte 
The former condition can be realized by standard messaging and 
communication services of the computing devices. The latter condition 
is fulfilled by constructing the interpreter In such a way that the data 
synchrontratian layer has suitable hooks into the user-interface data 
event layer, such that server-initiated data changes are automatically 
propagated to the UI elements. 

It is an object of this invention to define a framework by which classes of 

applications sharing a common user-interface model are defined. 

It Is a further ottfect of this invention to define a process and method for 
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creatine an application development system for each particular user- 
Interface model. 

It Is a further object of this invention to provide a method of defining 
computer languages used to specify particular applications of the user- 
interface modeL 

It is a further object of this invention to provide interpreters for certain 
computing devices that reafiie the particular user-interface modeL 
It Is a further object of this invention to provide a layout component in tlie 
interpreters that realizes the particular user-interface model In a manner 
suited to each computing device. 

It is a further object of this Invention to provide lor offline, online and 
mixed usage of the applications with the same user interface model and 
realization. 

It Is a further object of this Invention to provide functionality in the 
interpreters for certain computing devices for synchronizing data 
between the device and one or more servers. 
It Is a further object of this invention to provide functionality in the 
interoreters for certain computing devices for reflecting changes in the 
data initiated by a server in the user-interface, without explicit user- 
action. 

It Is a further object of this invention to provide techniques for improving 
the performance of these interpreters on small computing devices such as 
Personal Digital Assistants. 

It is a further object of this invention to define a process arid method for 
creating applications compliant with the particular user-interface model. 

4 Prior Art 

4.1 Server-based layout to support multiple device form factors and 
media 
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Pertinent to claim (a) 

These solutions focus on online usage; in some cases, it is possible to 
extend these solutions to limited offline scenarios by use of offline 
browsing. The latter technique has many well-known weakness related 
to presentation flexibility (dynamically selecting and formatting data), 
data validation, data volume scalability (support for delta synchronization, 
etaX 

4.2 Form languages 
Pertinent to claim <e) 

These languages focus an the User Interface only; an example being 
Celesta SmartForms. They support only simple data models aud weak 
integration with corporate data. 

4.3 Voice proxies 
Pertinent to claim (a) 

These gateway services attempt to convert preexisting Web pages 
dyna m icaB y a form suitable for telephones by the use of voice synthesis 
and speech recognition. These proxies must infer and impose structure 
on the Web pages in artier to present tbe large amount of visual 
information on a lew-bandwidth voice interface. 

With the current state of the art, this approach is limited in its applicability 

and robustness. 

5 Application Model 

5.1 Modeling applications 

We think of an application as a combination of several related 

components, in accordance with the following model: 

Application - Data-Model + Middleware-Model + Business Logic + User 

Interface 

The Application Specification Languages that we define alow us to 
address each of these components, although it is not necessary for all of 
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these components to be present The Data-Model defines the local data 
on which the application wlU act: a set of tables and their inter- 
relationships. The Middleware-Model defines the content of the 
messages exchanged between the client device and servers to accomplish 
data synchronization, and the relationship between the messages and the 
objects of the Data ModeL The Business Logic component comprises the 
pool of functions and the scripts associated with various application 
events. The User Interface defines the means by which the user will 
interact with the appEcation. 

We further factor the User Interface component as follows: 

User Interface- User Interface Model + Theme 

User Interface Model - Tiles + Assemblies + Navigation 

where 

Tile - a view of an application-level object, such as customer, contact, 
etc 

A set of Interface elements presented together. 

Assembly - a group of Tiles and their interrelationships; 

E.g. a group of views into a set of related business objects. 

Navigation - model of the state of the User Interface Model and the 

operations on the XJI Model, including access, instantiation and transition 

between Tiles and Assemblies; the Navigation state may include memory 

of previous states. 

Theme - presentation of the User Interface Model on a particular device- 
type. Realization of a Theme may require additional "state" information 
to represent the status of the presentation at runtime; this information is 
logically associated with and extends the Navigation state. 
The above equations define a family of Application models parameterized 
by the concrete definitions of the TUe, Assembly and Navigation models. 
The particular Tile, Assembly and Navigation models we choose give us 
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the reauirements for the Application Specification Language that specifies 
applications complying with the corresponding UI model. The resulting 
applications are presented on different devices and media in accordance 
with a Theme suitable for each particular device and medium type. 
In the rest of this section, we present several User Interface Models. 
5.2 MDF CTUe-set Stack Model) 

The User Interface Model for the MDF framework, as is the case for all of 
the Application Specification Languages, Is characterized by the 
definitiojis of the Tile , Assembly and Navigation models. Far MDF, we 
have 

Tile - Set of UI dements that are bound to fields within a particular 
Business object type. Far example, a Customer Detail TUe will bind to the 
collection of Customer, and individual TJT elements to fields such as 
Customer Number, Name, Industry type, etc. 

Assembly - AsetafTHes, called a Tile Set, organised taia hierarchy 
(or collection of hierarchies). One or more Tlies are designated as "Main" 
Tiles, each of which is the root of a tree of *^ub M Tfles. A Sub-Tile is 
related to Its parent by a query on the set of all data items associated 
with the Sub Tile, where the Query Is parameterized by properties of the 
currently selected item in the parent. This allows, for example, the 
selection of a Customer m the Main TBe to cause the automatic selection 
and display of the related Sales Orders in a Sub Tile. 
Navigation « The Navigation state comprises a stack of Assembly (e.g. 
Tile Set) Instances, of which the top is said to be current; only the current 
Tile Set is displayed and can be interacted with by the user. Logically, all 
Hies are presented to che user simultaneously; however the layout Theme 
for a particular device may require the user to explicit perform some 
action to access the Individual tiles. Such actions do not affect the 
navigation stack. A new He Set instance can be created by executing a 
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"Hyperlink" in one of the Tiles, In which case the new instance is pushed 
onto the top of the stack. This operation can be reversed by discarding 
the top of the stack. Some Hie Sets are distinguished as top-level TUe 
Sets; there is a mechanism for creating instances of such Tile Sets 
directly, in which case the stack is cleared prior to creating the new 
instance. 

This User Interface Model and the corresponding application language, is 
a preferred embodiment. See T&blel for the Application Specification 
Language for this model. See section 8.3.L for examples of MDF Themes. 
5.3 Pervasive Workflow (Dialog ModeD 

The "Dialog" UI Model is suited for simple Workflow applications, where 
the end-user is required to make a simple choice based cm a small amount 
of predetermined data at a particular point in die Workflow; this choice 
step can be presented on a mobile computing device. A User Interface 
Model suitable for this scenario is described by the following definitions: 
Tile - Set of UI elements that are bound to fields on the Workflow 
container. For example, the workflow container for Vacation Request 
Approval would have UI elements bound to the Requestor, Date, Reason 
and other fields. 

Assembly - An assembly comprises a single Tile. For simplicity, in 
the rest of this section we do not distinguish between the Tile and the 
Assembly that It comprises. 

Navigation - The Navigation state comprises a angle Tile instance, 
designated as the current Tile. The user can only interact with this Tile. 
All Tile instances are available in a pool, which the user can access in order 
to designate a Tile instance as current. The user may return an instance 
bade to the pool by selecting another instance from the pool. There is a 
mechanism for the User to indicate that processing of the Tile instance is 
complete, whereupon the Tile is logically removed from the pool. The 
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user may also initiate a new Tile instance and add it to the pod, by 

selecting from the list of Tfles defined In the application. 

This UI Model can be elaborated to manage a Tile instance pool of more 

complexity; for example, the Workflow represented by each Tile instance 

oould have an associated priority or additional states. 

6 Application Systems 

6.1 Overview 

An Application System provides the mechanisms by which applications 
sharing a particular User Interface Model are created. 
An Application System comprises an Application Specification Language, a 
Workbench, and an Interpreter. The Application Specification Language 
defines the language elements required to express applications in the User 
Interface ModeL The Workbench is the component that the application 
developer uses to create and assernbte Instance elements 
to form the application specification. Hie Interpreter Is the component 
that executes the appication specification and presents the user interface 
on the computing device. 

The steps to create an Application System comprise the following steps. 
The first step is to define the User Interface Model comprising the steps 
of: 

determining the types and functionality of the Tiles and any User 
Interface elements contained on tlie Tiles; 

determining the cardinality and relationships between the Tiles in the 
Assembl es, and any particular re<njdr^ments for operations between TUes 
in certain specialized Assemblies; 

determining the logical Navigation model, and the required user 
operations on the model state. 

The second step is to define in a rneta-language the Application 
Specification Language, comprising the steps of: 



(38) 



1#BI2 0 0 1 - 306 3 08 



defining elements which specify the Tile types, the User Interface 
elements If any contained In the Tiles, the containment relationships 
between the elements, and the attributes required to express any 
referential relationships between the elements; 

defining the attributes cm the elements required to express the properties 
of the Tile and User Interface dements; 

defining any attributes on the elements required by the Navigation model. 
The third step is to customize the generic Workbench, comprising the 
steps of: 

creating event handlers that realize constraints an the validity of 
application specifications which are not representa&e in the meta- 
language. 

The fourth step is to define the 7 Ayout themes for each supported device, 
comprising for each device the steps of: 

defining a representation on the output media of the device for each 
element of the UI Model; 

defining the userHnterf ace for each operation on the UI Model; 
defining additional elements and attributes in the Application 
Specification Language aa required by the output representation and the 
UI Model operation user-Interface. 

The fifth step is to realize the UI Model of the Interpreter, comprising the 
steps of: 

Creating object models for the specifications of Hies, User Interface 
elements, and Assemblies; such objects termed "definition objocte"; 
implementing definition object constructors thatwll create object model 
instances from application specifications or fragments thereof; 
implementing the creation of UI Model instances from definition objects, 
in a suitable computer programming language. 

The sixth step is to realize the Themes in the interpreter, comprising for 
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each Theme the stops of: 

implementing each Theme as a Layou: handler In a suitable computer 
language; 

providing a mechanism that allows the Interpreter to select the 
appropriate Theme far the computing device. 
Details of this process are given in section 8 where a preferred 
embodiment, MDF, is described. 

A preferred embodiment of the syntax of the Application Specification 
Language is the extensible Markup Language (XML, World "Wide Web 
Consortium, www.w3c.org). The use of the term "XML" In this context 
refers to the World Wide Web Consortium specification of XML, as well as 
encoding schemes for XML into binary or other forms that preserve the 
XML structure. 

Another preferred embodiment of said syntax is a binary encoding of 
XML, "WAP Binary XML encoding" (WAP Consortium, 
www.wapfbrunn.Gr8>* 

A preferred embodiment of the metalanguage fear defining the 
Application Specification Language is XML Schema (World Wide Web 
Consortium* www.w3e.org). 
6.2 Workbench 

The Workbench is the tool with which appBcation developers create 
arottcattons. Its operator* la directed by a dooim^ 
definition of an Application Specification Language; the Workbench 
constrains its document browsing and editing functions to oomply with 
said language. Not withstanding the above, some customization of the 
Workbench may be reouired to realize document validity criteria not 
adequately expressed by the meta-language tn which the Application 
Specification Language is defined. 
6.2.1 Architecture 
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FIG. 3 shows a simplified object model of the Workbench. The 
Workbench comprises a Typed Document and associated Document 
Cursor, a TreeView and Element Attribute Panel for browsing and editing 
the Typed Document, and a number of Previewers for simulating during 
the development process the final presentation of the document. 
The Typed Document component uses the AppEcation Specification 
Language definition to understand the application specification document 
structure and to determine the allowable edit operations on each element 
and attribute. 

The Typed Document component provides Application Programming 
Interfaces (APD to load the Application Specification language, to create, 
load and save application specification documents, and to provide 
information on valid edit operations to the oilier components to guide 
their proper operation. Any changes to the application specification 
document will be broadcast to all other components, which will update 
their Internal state and displays accordingly. 

The notion of "current element" Is realized by the Document Cursor. 
This component contains a reference to a distinguished element In the 
application document designated as the current element. Any of the 
components, including the TreeView and Previewers, which are capable 
of browsing the document elements, can update the current element 
reference by calling a Document Cursor API. The Document Cursor then 
broadcasts the new reference to all the other components, which update 
their internal state and screen displays accordingly. 
The TreeView displays the document as a hierarchy mirroring the actual 
structure of the document. Context-sensitive menus are provided for 
deletion and insertion of elements into the document. 
The Element Attribute Panel displays the set of attributes defined for the 
current element. The attributes are represented on the Panel In a form 
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suited to their type and other meta-attributes. 

The Previewer components present the appfication document in a form 
that approximates haw the application would be presented if executed by 
the Interpreter, Each Previewer component realizes a different concrete 
presentation (Theme), and can be started separately though the 
Workbench user interface. 

The current element, if said element corresponds to a User interface 
Element, will be visible and highlighted in each open Previewer. Also, 
selecting the representation of a User Interface Element in a Previewer 
will cause that element to become the current element; as a result, the 
TreeView and all Previewer* will update their displays accordingly. 
6.2.2 operation 

The operation of the Workbench Is described in detail In section 7.2. 
6.3 Interpreter 

The Interpreter is the component that executes the application 
specification and presents the user-interface. 
6.3.1 Architecture 

The architecture of the interpreter is presented In FIG. 7. Of particular 
note is the subsystem entitled "XML Services''. This subsystem provides 
access to the application specification, separated for didactic purposes into 
the GUI Definition, Data Model and Middleware Model components shown 
an the far left. At the far right is the Device Native UI Services. These 
are the user interface services provided by the particular computing 
device, including such things as window management for a device with a 
graphical display or speech synthesis for a device with a voice interface. 
The other components are collectively named the Runtime components. 
• The Tile Handler component realizes the collection of Hie types, and 
any User interface elements that a Tile may contain. Tile Instances, and 
any contained UI elements, are created and destroyed In this component 
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as directed by the Tile Assembly and Navigation Engine component. 

• The Tile Assembly and Navigation Engine component realizes the 
generic User Interface ModeL During the creation of an Assembly, this 
component creates the inter-Tile relationships by setting up an data event 
propagation network formed by UI elements and Data Cursors. 

• The Hieme Handler component provides the mapping of the generic 
User Interface Model realized by the Hie Assembly and Navigation Engine 
component to a concrete user interface. The Theme Handler acts as the 
bridge between the Hie Assembly and Navigation Engine on one side and 
the user on the other. If required by the defined Theme » the Handler 
may invoke Show or Hide operations on the individual Hies, or 
equivalents for a non-graphical user interface. 

• The Data Event services component provides the glue that ties the 
individual Tiles, UI elements, and Synchronization services together. 
Data Cursor objects in this component realize the notion of a sequence of 
Objects and a distinguished position in the sequence; the distinguished 
position is called a "cursor" and the Ohject at that position is designated as 
the "current obtect". Objects in the Data Event services component 
propagate events relating to the data-store among the Data Cursors and 
UI elements. 

• The Synchronization services component Is responsible for the 
synchronization of the data-stores between the mobile client device and 
the remote server. The component Intercepts changes to the Data-store 
originating from the Hie Handle- component, records and assembles 
them into messages which are eventually sent to the server. In the other 
direction, the Syixiironizatian services component receives changes from 
the server in the form of messages from the server requesting said 
changes, and applies them to the Data-store; the receiving action is 
completed by issuing data events into the Data event services component 
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corresponding to the changes. 

♦ The Data-store services cflmpnnmt Anrapgnlflfr^a the pe«?istenl: data- 
storage of the computing device. Said persistent storage may be a 
relational database management system, or a simpler fac&ty such as a 
Windows CE Database (Microsoft Corp, Seattle, WAX 
The next section goes Into more detail 
6.3.2 Application Document services Component 
The Application Document services component is responsible for 
understanding the encoding of the application spc^ftartlori. and 
presenting the specification in a form that can be efficiently used by the 
other components. FIG. 8 illustrates the interpretation of application 
fragments by the Application Document services component. In this 
figure, a runtime component requests the specification of a Tile definition* 
and receives an object representation of the Tile definition in reply. 
The generic Parser reads the TUc definition fragment while issuing parser 
events to a constructor object specific to the element at the root of the 
fragment, the Tile element. This constructor object creates an object 
representation of the Tile definition m working memory on the device, 
and delivers this object representation back to the runtime components of 
the interpreter. 

The preferred embodiment reauests the object representation an the first 
reference to the contents of the fragment, and caches the object 
representation in case of further use. 

6.3.3JntCTprirterJ/anations 

An Application System may provide Interpreter variants that are 
speciafized for special environments or system configurations. FIG. 2 
illustrates two Interpreter variants. 

The client-side Interpreter of FIG. 2 executes completely on the client. 
This preferred embodiment is a full realization of the architecture of FIG. 7 
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The server-side Interpreter of FIG. 2 executes completely on the server, 
with the exception of the presentation layer. This variant does not 
require the Synchronization services component. On this Interpreter, the 
WAP microbrowsex Theme realizes a Wireless Markup Language* (WAP 
Consortium, www.wapiorum.org) presentation layer using the native 
microbrowser on the device. The Voice Theme realizes a voice- 
recognition and voice-synthesis user interface; the presentation layer 
here is the audio input and output on the telephone. 
7 Application Development process 

This section describes the process an application developer goes through 
to create an application. 

7.1 Overview of the process 

FIG. 1 shows the steps in creating an application. An applcation is 

defined in the context, and by usage, of components of an Application 

System. The Workbench component assists the developer in creating an 

application specification compliant with the Application Specification 

Language and thus with the application model, including the specific 

Pane-, Assembly- and Navigation-specific User Interface Model 

The process of developing an application comprises the following steps: 

creating a document containing the specification of said application using 

the Workbench component of the Application System; 

optionally specializing the said application specification document for the 

particular device; 

encoding the application specification document into a form suited for the 
Interpreter. 

The application specification can then be stored in a suitable storage 
system, from which it is retrieved and executed by the Interpreter upon 
reouest. 

7.2 Details of the process 
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An application specification is a XML document that conforms to a 
particular Application Specification Language. Such languages are 
specified in a meta-language such as Document Type Definition (DTD) cr 
XML Schema, The Workbench is an XML document editor that assists 
the application developer in creating the said document by providing 
document validation and contest-sensitive editing compliant with the 
Application Specification Language. In the preferred embodiment, the 
XML Schema meta-language is used. 

The developer creates a new document by invoking a New command 
from the Workbench menu. Subsequently, the developer modifies the 
document by adding or deleting XML elements, or by adding, modifying, 
or deleting attributes of these elements. Operations on elements are 
performed through user-interface actions on die Tree View, while 
operations on element attributes are performed through the Element 
Attribute Panel. 

To insert a new instance of an element Into the document* the developer 
selects an element in the XML TreeView, and invokes a popup-menu. 
Prom the menu, he specifies whether the element is to be added at the 
same level before or after the selected element , or as a child of the 
selected element. In the example illustrated in FIG. 4, the developer has 
selected the listVlew clement and specified the insertion of a child 
element. The Workbench responds with a dialog box showing a list of 
the candidate elements at this location of the document; the candidate 
elements are determined automatically by inspection of the Application 
Specification Language. 

To set the value of an attribute of a particular element, the developer 
selects the element in the XML TreeView. The Workbench determines 
the list of all possible attributes for this element by inspection of the 
Application Specification Language, and displays them in tlie ^Vnipnt 
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Attribute PaneL Information on tbe type and other meta-attributes of 
each attribute determines Its visual appearance on the Attribute PaneL 
For example, an attribute defined as an enumerated type ujuld be 
displayed as a dropdown list containing the set of enumerated values, as 
illustrated In FIG. 6. 

The application developer continues in this fashion to create the 
application specification document. In one preferred embodiment of 
the process, named "prototyping", the User Interface portion is created 
first In order to gain end-user understanding and feedback on the design. 
The Data Model portion is created late. La another preferred 
embodiment, when the Data Model is known a priori, its portion of the 
document is created first, followed by the creation of the User Interface 
portion. 

The prototyping embodiment is enabled by the Previewer components, 
which are capable of approximating the presentation of the application on 
the Interpreter. A Previewer component may effect this simulation with 
documents that are incomplete and therefore not capable of execution by 
the Interpreter itself. Since each Previewer realizes the simulation of a 
particular layout Theme, and since the Previewers can be displayed 
simultaneously, the developer may confirm the presentations of the 
application on each of the target devices at the same time. Since the 
architecture of the Workbench also provides that any changes to the 
application document are broadcast to all components, the confirmation of 
the presentation on each target device con be done while the application 
is being created or modified. 

After c omp leting the creation of the application specification document, 
the developer uses the validation function of the Workbench to ensure 
that the Interpreter can correctly execute the document. The validation 
function is also driven by the language definition. 
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Finally the document is transformed and encoded (see FIG. 1), and then 

stored ready far use by the Interpreter. 

8 Mobile Data application Framework Application System 

In this section, we describe a preferred embodiment of the Application 

System, the Mobile Data application Framework (MDF) system. 

8. 1 MDF Application Specification Language 

The language corresponding to the User Interface model described In 
section 5.2 is given in Tablel. 

Table 1 is the MDF Application Specification Language is an XML- 
compliant language, and is defined by an XML Schema (based on 
Microsoft realization of the draft W3C standard as of the time of writing) . 
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• ft « .ii ..ifninn ., , .- I, »« m ■ ■ .lit Jm i ilillri* PfLa iJnH 

<ti emeriti ype nomoanoriMp axcaeacrweonn riecenoa 

tor to* WBXML U-Offeet map^ 
*AttrbuteType narniWpule feui a* dUWpes *a 6 rfM ln» 
<aurtbulelype= "pointers* reoAJn>d=Wfr 

</ElemanfType> 

<EternonfType WMwa-MtoeODdaf d cty p e to Mtitf 

cortem=1extDnty*ys 
<AttribvteType nair^corielraJnnyee* 
dttype^enuuieratton' ettvatoea-SeMday fee bwrf* 
<E1emenfTyp© namo^'Cortetrebr cxHrtort-'eftOatyV 



<AtbiouteType mine^nctlonNarne' a ^pe«^ H rtntf fr 

<AttributeType name=>'evenf dttyoe='straio'/> 

<:AttiibtrteTVpe name^arQNaino' dtty|^tt«^Bbfr^/^ 

-cAttributeType name - argDomef /> 

<£lornenfType name^AigurnaflfV 
<attifbute type='argName' repaiiedB'yea'fe' 
attribute type='ergDebaHr raqtered« , noY> 

•oElflminfType* 

<ElemenfTypo nemo WFuaofonV 
<attrtbute type=iunctonName a requtad-Veeff> 
<etement typea'Argumenr rnfnOocura«^lV> 

<dsn>Br£Ty i p#> 



ype nor 

typc-f urrfcmNEme' requxad=Vae m* 
<eiemem typ8»*Argumenr rrinOcourawn?> 
<£lamenfType> 

<Atmtxjtejype name^WToPto' <Jt:type-V^ 
<AttributeType name^rafTabte' dr^rpewidref 
axtrenyposTable* ext^eJablndlno^%MeVt>- 
<AtlrtouteType nama^toBeld 1 dbnyp6^kf/> 
<AtlrtbutoTypB.narne^d3n a ottype>*etrM£» 
<AttributeTypa rame^rel Re W OtSyr^*i«f 
e3ttreTType= , Fia!d , y> 

<AttrfbuleType namWr^RekW dt^yee-UnaCs* 
oxtrerType=*HeeT/> 

<ATtrtoutdType name-type 1 crttype- arii membefl* 
dtvatues^'sirino totooar data&me data time txeriOeohnai 
beetoatf/k. 

<AttributeType rme^Flenglh* dfctyea-M/> 
<AttrtouteType name='deamalLe n gtf dUype>-^rn> 
<Anrtout«Type reme-'dataunLaboT ct-1ype-'e*tog7> 
cAtlrtbuteType nama^corsUnr dt^ypft^vtoVtcf^ 
<Attrixft«Type nam«— 'patafntrKtex* dhtype^trrfn* 

<AnrtfxneTypo nomft^tcr 
<AtirtbuteTjrpe name*4lte* 
axt^mletabWl 

<AtirbuteType nQma^Tmportanc*' dt^pe^enurrxwaloa' 
dtvaMs^-marxiatofy hiph nomwi towV> 

<t~Bh>n<pand toon auppOTt -> 
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<AS^J^^ro-WlmepfW rfttypWetrintf 



<J- new. Soring -> 
«u Disabled toe V10 

<Attribut»Typ© ne mo^ o n *er ) d fcNpa^w u wmtlo i' 

cttraluess'ascerxXng dcscerttfrigyv 
<Eiem©nlTVpe name= SortKey* oo nte rt ^ wnplyV 

<Httrbute typto'ojri./- reqirir*d->ee£. 
VEl&rr.ooTTypep- 

<BemBnrryp© nan^-SortSpoc cortsrfeWGhys 

<attribute type=*f recpIrBcN'yes'^ 

<fittrtxria typcfe-titte* r^quJredsW'jb. 

-cetemonl typo-SorKty 1 rntoOooure^l' mnOcctn 



<Bemartfl"yp8 nameo'Sea 
<attrfbut« typo-TdFtekk' 
</El»fnontTjpo> 

<»- new: Hyporfnkkig. 

Wo rrtgw also epedfy hypadnte fay mow compter 
queries, or by Constraints 

<ATtribotBTypo naroea'wwiFtetf dttypt^Wtf 
extTDirype='Rcw exMatablncfirQB'tefef^ 
<AttiibuieType name^deEtFlalcf dttype=flc 
exttnrfTypec'Ftelcf oxtdatabiTKto^QokfS 
<Atti5butsType name~'desTTH©6er dtypacadmf 
extrefT ype=Ta©SetV> 

<QementType rta/res-Mypen.irac cent* *=n<10rt/> 
<atlribute type="o\*nFie*j' requk*d=ye*&. 
^attribute ty pesetas ffTe Id" raquM^W^ 
^attribute typeo'deerfTBeBef requiried-^**** 

<eJement typ — * f ~ — - ^ - * — — - - — 



</ElemerrtP>p»> 

-tAttrtbuteTyp© nams-VflopfayRakf dttj yi Irtef 

ext:r»frypd= , R«»<T «xtaJatabfciflng^«ekB^ 
xBemenrrype name=Trvcarecr co nwnWMfcfa i 

<atlrfoirt« type^'reJTaWe' required-yea*. 

otlftouta typfc'ielFiokf reqatrocWye^. 

<otti&ute typeWdltpiayFletd' ieq\Jred"Veeft- 



<K start DBtaModel schema -> 



^QemenrTypa naira«Xkjr^r*SefeelBr J . 
^attribute typ©='itrfFiekJ requkad-W^ 
-cMftfcul* type^'constenf naqpfcud free?* 
VEJerocntTypo 

<BemerrfType 

<ailribute lypes'iefFteltf requtod=>M l £» " 
<attrfbirte type-'fwjremJndoK' wydw^u 
</ElenwjntTypc> 

<BemenfType Dametr*ChecWabV ooNflnMURbS- 
ottribut* type^refTaMe* nwuir<Kf=yW/> 
^attribute tvpo-WFtoW' requtoxWyaa'A. 

<eiemeni tyT^CcnetantSeJector nunOocwa=t)y> 
<element type^TeranieterSetectOT" mtnOca*s=*0'iS 

4- Mode) tie retatJonentp© Orecfy -> 
<eementType namB^ReJaHort' oorrtert^«hOnfcr> 

<Attr1bu!eTVpe nams^tabteV dttypealdwf 
ex1:refType-TnMe7> 

<AHributeTVpe name-table* 1 dtfape rto>ef 
ext.ro fT ype=TaW«7> 

<Attr1buleType name ~ " " 

exfcrefType^Rekifr 

<AttributeTypo near 
c«l:refType- , ReW/>' 

^AttribuleTVpe i 
atvaiuessri n7> 

^JJ^I^nama^AsarcSnemyfl' dtfrpe^anemo maaif 



<AttributeType namo-"depondenlObj^ff 
dkfypes'eruinerajlo^ dtvalues^tablel MMoz c 
detautfc'nemwny 

cattrtbute type=u req uir ed freax> 

<8ttrtbute type=tabteV requi«oVyg«%. 

<al tribute typestaUe? rente" *¥M?> 

-Attribute type-ftewr roqtipMM 

^attribute typesTeW? requfr ' 

<ettrttjuie type= card »ne my V 

cattrtxite type^carataaBty? req'i 

^attribute typ»=*^- J ^ 
</BernenrTypa» 

«Att*MteT>pB ru . _ 
exrjefTyp«=TletaIton MaJnTHe StftTW 

8XlTBfSCOf»=Tle8«7> 



A SubTItfb cmmHeld and parentFteJd are iroiso^ w mi 
attribute Ink Mikh referencegthe eon w samt 
TtwPKcontaaiai fcs used to both dfwftang. dependtooon 



cAttrtbirtBType ramenlaaet^blar «ft%nWUr«r 
»xtrsfType-TQt*r/> 
<AttributeType name ■ 

<AttrbtdeType r 




cfltMbute typaWfcf root <fd Va»y> 
<ettrtbute type^ToaseTcW roqu^ad=>»ey» 
<e4Wbute typc-'boaeFWcf requb ad=J vaa t / > 



<Attrt3uteTypa nam — Wrt f db^penlrtwi 

*M dbfepe*^rtrtR0fr- 

'atucLbtSomenr cento 




</Elem8rtiyp«> 

<BemefflTypa nameeVatueRanoof contonW^raptyS 



<AtrautoType ns 
tttrtype-'bootean'c 

<At&txjteTVpe re 

<Anrfcuie7Spe name= upperi 
dtlypBstjoofaari'd-^ — ■ 



^butetypG="tow»iaoundr «e«*ad^iar 
extdescrtpSon-'Nct present meane nc«boutay> 
<attrfbute type=*towe rBouruite Indusrve' rootfradnW^ 
^trUxJtetype^ypperBooncT reqiired-W 
artdescrtpSon^'Not present means notboind7v 




<allribute typ8=lcFTe«* reqiarea*>e«'/> 
<aatrlbut8 typB=1ype' requ)m<t=yw7> 
<aHjBul» type- length 1 requfcecbfrio*^ 
<al tribute typoitiedmaiLength 1 nwukadVaor^ 
^attribute typa='defBu!tLaber nequlred fWf> 
<AnributsT\pe namasHultsAiowecr rfttvpt Tinrwtafi'/i 
^AttributeType name-'autoGer^Gfate' 
dttypa^enumerBtton' dt valuor^'no integer GUOV^ 
^attribute typa-ViulaAllowad' requlradbW dateoK^tr^ 
<aftribute type=autoG en crate' requlredaW delaiabyntffr 
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<EJementryp© nam©=Yw3aoC conL8nM^Binptr> 
<attrbute typo-YdRekf requtrafctysrib* 
</ElenterdTypa> 

<AtHbuteType nomed'extemelKey' ifUVUej^KfeVf 

extTHTType=' Fl ew extretScope=Tai>lr/> 
<BernentType nameaTabte' cortenfcsWIOnlyV 
^attribute typt^VfTcble' requirec^'yee'/* 
-attribute typo- "dsn 1 required.^***- 
attribute type^xtematKey requir»d='nu'A> 
<etement iype=TiBKf rrtnOccura=T m macou r» »"Y> 
<eiement type-"*idex' rainOccure-Ttfb» 



<»lemM< typa^'DomainChec* meiOecure-W 



OementType neme-'DetaModei' conten»^»WQny 

axtfnagmer*=T> 

<group order-mem/ mbiOoctfWIV 
^element typ&^Tabts^ 



</EhwnwTfTTVpe> 

<i- END DattMOdti KmM-> 



Curramy supported 
Cnackiatbies, in Vie data ntodu 

To doe 

Complete modeStagofccanftroto. 
Add »upportfcr popup tnw 

- Add Workflow support (see ofwr design documi 
Rules of fonts: if CNF (prim Itto? constnxkvts) than 

sstOf (Fteld.Valu*) * SotOf(VartaM« r VUuo) 
Prtmlrva constraint (field pp«rrKx\VBto afraid) 

-Traceofi between VBScript and buttin fundkmaHy ic 
- buttin is decteratvB -> can be understood and 



comptotfUy of program va gen*nrt 
etnpffciy of customization va. — 



To 

Support for aotipflag 

=> keep eimple, to ease lm| 
vaictaion (but reduces emx-cfiecWnQl) 

- return value has fixed name Bn - 

- tcript won 1 support types, co 




parameters have fixed rtarnes. 

► need to work out requl laments a btt 

Motac on IE6 support: 
?enumettrfon type not nip ported 
rwxteWopen' bdetouN 



<f[CDATA[ 

One very of handing Complex tak 
<Com ptex tefiefcz'AddjessS 
< Group compressive saparalDraVhSi 
<ComplBxSub dataftVoWAddrl^ 
-eBreeWv 

dMattoVAddrSVb* 



«Groupc_ ,„ . „ 

<ComplexSub datateW-tahry> 
^ComplexSub tfotaBekWHcfifon^ 

oOroup> 



<AttrtbutsTVpe name=vme' tfl&pe-ltf* 
<AttrtDul#Typenamea , texr dLlype^etrtntfA 
<AttnbuleType namoa'refTBe' atypeWUref 
oxtr»fT>p»-TBe',fr> 



<At»0iuteType neme-'datariekf 

xtnefTyp^rteW extdalabti 

cAttriblieType rmma=*parei 
exirmrrype=Hnw> 

<At»ibuteType nemte'i 
extrBfTyp«=Sort9pec , /> 

<At*1buteType mme- t mut1ibes > oUyj>e»^ooa*arrt> 

<Atfc1bt*BType nemB=^avtgaftm8ar dfclyps TTonion> 

cAWbuteType ntme=Vsber cfctype^rtrtno , /> 
<AtWbuteType nama= Visible" dt* - " 
<At%nT>utoTvp» neme-'navlgate' c 

cAWbirteTjpertoTie^madanrjr t 

< AttlbuteType naiiw^mandatory ottype=XooHaxtf> 

<t- F=or efemant Row -> 
<Anribut©Type re mo*^ o*t ype-W 
■<AlfcB/utoTypo raaneWteotapart otetypeWVy 

<AtTOuteType name^lfcllgo' dbtype^'a l u iswaflorf 
d1:vaJuee«*lefl carter rtghf extiayouVaH^ 
<A^fcujo^jpj mnWhepaoa' dtrtyptt-lnf 

<f- For etemam GrtdPags -> 

<A!%*uteType nune-toote* dtiypo-W exttayoaVeVfe- 

<BomsfrtTyp» ■ame^layoutAttf ooniec^'ettOniy' 

exUayoub^a]> 

<aftrtwteype«=*x^ 

-cattrfbiJto fypo-bolaparf/* 
«erttriMis) ypee'atfcn'/V 
<anrtoute type = Tiapacaflfe> 
</BarftsnfType> 



<Ban»en1Tvpenente-i 
exttayrxjWeJv 

<atincute xyi*Joa*t> 
cattrfbute type^Vrrap* r 
<element typfieTlow' 



kridPaoo* eoobJr*-^tt)f>rV 



reqUreoWyee 1 defenlt~T£> 



<l Oode — 

cBernerarype nBfrw-" Brort Hendter 1 corteoe-atOn^ 
<attrtbute brpe=' ov en ri !> 
orderWeni * 



<a roup ore 

<elffinent type^laaCeda^ 

<elemem ^ — ^ - 

</B«mtnrrype> 



<AtbS>ueaType nameu-^orrnat* i-IHypu ^aayiy* 
exttransfatatdea17> 

<AtWt>uteType narna«TleldLlBf dU^e^idratf 
ejtrBlTypa= Hefcf/* 

<Hon«nfTW» nome- , Cap#orr> 

«etftribute type=^formef reoiiXBd^yoeV> 
ottrttute type= a netdusr wqureo-TwVS 

«/BementTypa> 

<BemenfType r 

<8ttnbut» type^Vormar requfred-VeeV^ 
^aitrSbute type>He<dUBf iaqul a >d5yaajfr 

</Eternenfryp«> 

i-TteBBtl.'niBR,«fc.-> 

<AttifbuteType na me-laraelFrama' 
dtveJuee-'l 2 1234 34 123*ft> 
<«Attrfbote"rype namB=ttlaptg^ioup' 
cElernenTType rame-*SubTntf> 
<artraMetype«'ttle > r< 



<attrfbUa type^' roqiirocWno'^- 
<attrfbUe iypo-'refne' FequlradB*yea!rV 
<attnbUe type=1ary^FrameC reqiiieriayG07> 

onrcuie ^pe='(SsplayQrDixr requfrad= > no < £> 
<atHbUe typeo-pa rent Rfllatlon' watfradi yeaflb 
<at1rtbute type-Vortfiy* rtKxirad-'no'A 
<<rt»fcUe type- Mai bte' reo^tred^dpfaur%^1t> 
<attrtbirte tyj«^"fc i %x>j\BHSsef requtad»*rio* 
detatft=*nofrmr/> 

<elemenl Vp^CaptJorr 1 
maxOccure=T£. 

'o^caCapaort 



^pc=Vol 

typ«=3ubTir/t> 
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<altrfbutBtype-1idtf r*itft*&* l ym*h> 

<JtnributB type=W HKiJr©de=*io7> 

<anrttxjTa type=YefiW reaiMJBd=*Mffb> 

<altributa type=larBeJFrame' requketVyasVy 

<attributB typ^'ttfsplayGroup* teoutodMFio^ 

-cattritxitn typo-'cortDy' rt*jLdrmWnoY> 

<dement type*. "Caption' ml«Oa*s*=rV maxaocurs-T 
exi.t3escnption= Cverrwes Arte anrcutQVS 

< element t/pe=Voic8Ceptlon' minOcasssW 
maxOoajiBv'l ' exttfescripttcrw'OverTldes tit© etVtooli'jb* 

<domoirt typo-'SubTBe' mexOooei* f*Y> 
</E1emenfr ypa> 

<BemenrType name=*DataCon«cf> 
</BemenfTm» 

<AtWbuteTypo naiio^GplayOiaBdtoisr flUype-teflW 

<BsnmntType nanae='Co*yasff> 

<aitribLrte type=fcf redirect. VwsJS. 
<attHDut6 typfl='ctatanab' requhtJcPyBC'A. 
ottributo type-lmportanto* reqefcedUW 
defautWnormefl^ 

<atiributBtypBc'ci£pfaycriamotarc' noqilnxfcT*>7v 
<etemerrt type=lnc&ect mJnOcour»« , C' mnxOccu»Vl7b> 
<etemem type=VotceGapttai , /> 
</£J©monfryp6i> 

<*- Contois «■» 
<5~ Next ore advtewy; ray be overriden by Ima* or 

*nftj^ - - * - 

Jtrt: 
dtypeWfctt 



extxonl 

attribute type-*«r wquftssl fraaTfr - 
</Oeme«fT}p«> 

^temenmwo weme^TadBo* caa t n NWOny 

«K^ExtMKfe<DateCMto9-> 

<a1 tribute type^tebef nqutaad^ftoffe 

^attribute type=W requlfCdWyatffe. 

attribute lyper^tafdd- requireb^^ 

<atlributeiyp&='minDispbyCharac*a^ reqtirtct^w>*/> 

^aUrbvte Mw*»' 
detaLrtl='nor7n€tro» 

<attribule type-Veadonl/ require c^'no' deteufedOfe 
^attribute typ^ 4 mandatory J re^urw*=.'rw* <iefaufWC7> 
attribute type-'muttSne*' rcquinsd-WrfHkijIb^O^ 

<otement typ&=1ndJrect mfnOccur^V mttcOccurt^VS 
-cetemenl typ^l^yDtrtAttr* m*nOoou»=V 
maxOccuis-*iy> 

<etemwt type-Hyenfl ton efw* sdjiOccMBErfgfr 

<extSupport5irypB fleknypesflstrtofl^ 

<ext3upportsType lieUType^ntBMr^ 

<extSupportsTVR© tiekfTyp*JHo^V> 



<Etemflnnvp© 

extoonlrola'iS 

<J-#Extoods<Dataanf*d)-» 
ottributo typo-taboT reo^seVMfe. 
<ei tribute type=W requfnsd=ryeeV> 
ottrQuto type- dateteld' requfred&Vatffe 
attribute tvpe=YninDIsp!ayCharactr ' — 
<AltribiieType nar - ■ ■ ~ 

ca.-typo-twoteaB'/y 



<J- ottributo type- type' 

WHAT IS THIS f=OR7 

<aHrtbute Vpe-tnpenafiM' Pec*je«d-W 

detautt=V>orm«H> 

maj jgterner^^«=Hyp«Uir rrtnOcowtr 
«*tement type=1ndlrecf ndrvOooure-V 



<eectn5uppOfieType fieaTYpes 
<extSuggofWType fletdTypB=>' 
</BeinanCType> 

<W OptJonGfoupe and 
<e«menrlTypft 

. . .. - iii * v 



ortrtjute type* Value' requtedaVes'A* 
ottrtnitfi type^eTTO** lequlracWno* e^t^kwerbCcn^Tte 
Hie to show Page c*. None means the paper* cf fceOpfco 



e^^rt^n^Pcge to ebcw on Ihte opto bewg 



<Attt>uteType nejne=*eteur 

<EtementT; 1 

<altribute 



<ElememType ns me='0 pt)ooQ routf 
<altrtxjtB Vp&=lftte' reojJred s 'no*! 
^attribute type^Wrequhxj ^ftL. 
<etlrtbule"-" 1J J ' 



stile type^ttotaneW regulmd 

<attrfcute VPfia'^eadcrV raqubed=W detasVOr** 
«eifarbuto Vpo- t ^nDteptayCharaclore J req^roeVnoV> 
<sttribute Vpe^^fouT reqvlreiKr^ 
<etemern Vpe=Opttol^ , mkiOccu«=T «tt)OcEUB^*fr> 
<8Xt£upport8Typ 8 BekJTyper^jbintf/> 
<extSupporteType 6fi*dTypoaTnSBgej'/> 



<Ekwr>ea*Type r 



^attribute (pe^Viovfgato 1 roqutf>dJWA> 
</ElemenfType> 




< D e mentType 



<^Extsndt<Dat>CB«teO--» 
<anribute VPC^teatT nq Sm i&i M tt* 
ottftxrt* lypo-vr roquteocW>e*6. 
Attribute Vpe-yetaficW raqutoeVysst^ 

ottrtxitB VPe^'neadoaJy 1 raqutedstao' detettfwm^ 
ottrtiut* VP 0 =" r ^ D ^P*«yCWaolBrp' raqutrod^'no'/^ 
•cetemert type-TDnFnb«' mhOccure=T7 maxOccuie-'i%> 
sterner* typasDnTrue' mmooaswcr maxOroonWtfo' 
<stomem hceo-HyperUnr trinQccn=W 
rr«Oocur»=Tjb> 

j^hMr^^e-layoJ»W 

<etewenl type^eweit lMs n d l 



^xuSupponHTy 
</Bm9ttmip&> 



-WW 

<aict3uts Vpe=laber ioq«iM4N^ 
<attrt3iits Vpe=W requtrecfc'yeM'^ 



<etWbutetw»*1i 



8 imrBft 'mi' Qsfimft '"OV.' 

<attrt3uts fypBM^nlriOlBpinydinnicters' mqp m64nt l% 
<attrbut» VpestnandalMy' r«quW*-W defaOWtffe. 
Extonde(Dat8ConMK» . 
<e)emi*it typeatndrecf RSnOoaassXT siSJdDC0Uf«VrA 
celemenr bme=-iayou*Air frtnOoounsaTT 
maxOccur8=*1 » 

<e)emenl typsafCw a rt H anslst' wlaO cc uw WO Vfc 
tTVpo McfTVpe-^etrtv/^ 



namen-DetBTime 1 



<Beme«fT)§>e 
exteonlK*»'l> 



^attribute Vpe= , dataflekf fequto« Mj 6 uy> 
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ottdbuta lyptenmpoTtajTca 1 nquka&woF 

defeutt^'normaJtf* _ . . M * 

attribute type-'reedon*/ rcqUred='no' defcu*-'C*/> 
-^attribute typo='mendatoTy* reqUmcWrw* GstHt*teW> 
<atfrtbute type='latef reqtfre(i= , no7v 
<attribule type^irtnDispfevCharacterar nminfrfno't> 
<dement typecWyperiJrV nrvnOocutBsW 
maxOcou»-'1 V> 

moxOcciJiss'l 7* 
<extSupports7ype ^Typ*=tt»*rt> 
<extSij>porfeType fieWT 
<axfcSupport*Typ© fi " ~ 
*rf3emof)fTyp*g» 

<t- Special controls: Address 
<AltrtouteType rama-addrl'dttypfijs'stolngff* 
<AftrttHitaTyp« nama^addr*' dttype-*«l*iflV^ 
<AnrtoutcTypc name-city" dtiyp«='a*inflV? 
<AtlrtbuteType name^reglon' tfrtyp&s'sotno'jy 
<AmputeType namt^co^n^dt^p»='^^" a 



<Etem*nfiy p« namo-'Acbio^ oonrtwil-'oHOny 

<h-#ExienCs{DataCor*ol)-> 
attribute typesW rgquire*=?yee*> 

^attribute MifcYnportanc** mcpin&f*ct 
do f auft-Yioanwn*- 

<*t tribute typo-'recdonY reqUred-W defau*^0*> 
^attribute type='mandator/ reqUr9d=Tto* Oefauiw07> 
<attrtbmGtyp9-minDispbyChaiactertf reqiin»6=W/> 
attribute typ&-1ahoP nqitnUlKM- 

<atmbute tvpft="addrl ■ Fcq ut wd W fr- 
attribute typo=*ad*2" reqt*wWncrt> 
catmbue typ8='dty requireownO 
^attribute typ^'re^lon' nq*wWncfJ> 
attribute typfe'oountry" roquliocWno 1 /* 
-Attribute typ»-1x»t&l^»qi*tt£ft=>no*- 



<i — Corrananda —> 



land*— ^ 

<AttributeTyp* nofno-'cornmBndr dUypo-^numMfclon' 
cfl:v&)u*«=Taxdoc telephoned . 
cEternentType rfime="StaiKJardCcnifnaKr> 
«3ttrtxrte Vp©=tonwnarKf reqiir9d=V§*y> 
<elem ert type-'ArQurfcanr mtoOccurfe=ri¥> 
c/EbrnontTypW 

•cEWnontTypo wne^AddtoCornnMndfr 
onrtxne vpe^TurK^onMam*' 



<e«emem typte'EvenHandter mifiOoeure^O^ 
snrrype> 



</Bemeir 



-d- choiid MonMyC^ndM- * Oey6oha<M» be aenftrole 
or Tle»? -> 

<Etemenrrype name^MonttlycatendW contonKflKMyS 

ottrlbute type=*H* required*"}**^ 

otiribtrte type=-<fcrt*ieUJ* iaqti r e*. WA 

oxttSupportsType teMTypt 'dhrtaV> 

<axl:Supporte*rypa < aterryyjcr'Oif W/-> 
</BemenTTyp«> 

<Ek9nerfTVpe nRina=T)BySchertuU' 

<al tribute typo-Id' requfredVyBaV* 

•^attribute typo-'datafiekr roqulra*-ya*V> 

<exfcSupportsType *e*n\pe=Xia»t> 

<ext:s u ppo rtsType fieidTypea'tlBtiflnMfe. 
</BemenfTyp«> 

^AlrbuteType narne JdbplayFomwtf dt:type='atlnQY> 
•cQemenlType name= > CompfexrHtfl* i> 

cattrtbute typos-w fequirwfcyMffr. 

attribute lyp^'dataieW' fequfrocfe'rasfe. 

attribute typ^type' requl;ed=W dBfeuft-Wrtffe. 
^attribute wpo-Vnportanc©' requfcedWno* 
dBfauH^normeffc 

<<rttrtbute typeVreedony isqutoxKrid' dBf»j*=K)T> 

attribute type^'mandatory* lequfred^no' dBfauftattfc. 

<ztbibut© typ<taWnt^laya«i»cto* nqulrecWM'*. 

■drttribute type—'d sp< ttyTw inaT requlrect^yoG^ 
<group mhOccuessT maxOccoras- order-tneny^ 

<}- element typesDalaOortror -> 

<elemerit type='Addra«7> 

-cetemenl typ©^"DatoTim«*/> 

•*eletncnl type=ChecltBo^ 

<etemenl 1ypB=ComboBoxy> 

<eler»ent type_Oomp*exFI«W^ 

<elenent typ&^MemaV> 

<otement VP^-^OpfionCUw^yfc- 

^etetnant 1ype=TeadBgott» 

cv-EfefnenfTyp«> 



</EtarmnCTypo 

<Attr»utoTjpa nemes^pMenu' tfttypts^ebkitf 
<EtementTVp« name^enutent cootaf*>*eftOny> 
<8ttit)utB VptetebeT T©qul»<My»«^ 
<a1tributs ^VB=\opMenf requtmfcy^fe. 

< el anient 1ype»^tendeniCofnnwMWff * 
<riemerrt types' ActlhConrmnd^ 



<Etemenrrype nameafflow' cm i teii-WO i y 
extmsptsyUiilVinefoabiB' nxtiflyoi£=ttr> 

cgiXH^5 rrtnOccuJS=*0' majOcarB=** ofdor-TmnyS 
<§- element typo^DataODrtM' -s» 
•^element typa^'Addl— 
^dement trpeCDMsTkW!^ 
<e)oment type=x;ried«03f/s 
olement type='Ccmboeoj{ , /> 
<slement type= a CanpJuRahffe> 
^alemortt typo»'M am o Y> 
^element type= , OpttonQroup , /> 
oternent typesTfliciBojC^ 



<E1omenlTypo nHwe^FViyf contend WtOrriy 
eiMispleylJiTi^eraBbb' exU«yoii^ar> 
<att*utetypes»i57y t i . i 

extxlc9cr1ptJori^*U5ed V tie Pao* is not muwf^ 
<greij> minOocute-'o' nneuKJc c ur s-J * 1 oiuei— *mm^> 
<t~ etemerrt lypecPrtaO cwtB T *-> 
^element type='AUJieeiy,»' 
<eJement typo'DoleTlme^ 
<elemerrt type='ChocJ*ox , A> 
xatoment type-* Conib *B u *V> 
<otcmerrt type^ConDpfarfT^kff^ 
netement typo-'Memo7> 
<elcmsrrt typo-'OpticnGroupV> 
<e(erneni typeB^T«08eKK» 



</QeeiM tiy^ft* 

<BamenfTVpe nameWW conteiH s 'rttOftiy 

xtd tepiay UrtbAi nmo rgaWo' <ixbfmgmeaU*lV 
<art*ute typWkffiU' rvquM-^ee^ 
<at»ute lype-YtfTabte' requireds^«A>> 

</£temontType> 

<EiemenrtTyp© nBrne^FtameTBtf coi to i i MgWOny 
extd Isplay Uril='urtTiBrrrab!e' exIrframonWlS. 
<atrKmte typo-vrnte' requJrw>-*y««y>. 
-tattrtout • type-YtfTaW^ fqU^cPW» 
<WExtende<Tle>-> 
<groif> frtnOcoui^T mfSm^mmrf> 

dement bypo=HvSo^»' /s 
<elenent typ *** " • " 
«tanoup> 
wBeirwnrrype> 
<AHrlbub3Tra» name-ttettJtSflflwcftnakf UHyp ^ Mr cf 
BjttrcfType='Ratf/> 

<QomontType nafM^UeMM^W corttnMellOny 
extdlapiayllnlta*unmemabler ex tfrMW n >a *t» 
cattnxjte typ^xrnterreqiiirecwvos'/v 
<at«bute typeoYetTabte' rr~ ^ — ' 
<i-<attrftobiftr 



^emertWpe^^HypGrf^'irtnOeouw^ 
<el«nHrt Vpe-VolceCaptlon* rtrOocw-W 
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<rU <©lemflnt lypto'Sort^icc mtnOcstn>TT 

mGxOocuiB» Mt A- — > 

<group minOccur*=>1'r 
<etemem type=Cotanrr/>- 



<Ajrotp> 
</Efen»ennypft> 



these two ReU 
MainTio tab*© we are mantpUi . 
<J- Copymjni (current tefcte?) to fleJdkintwotteet-< 

attribute Vpe^^^VrcqiiliocVye^ 
^attribute typ**= WnFtekf raqubw^M^ 
VEJemtrrtTypa> 

<l- Sel field to new ctte*-» 

<BcmorrlTypo renWFlridVeJue' cont»nt=><«NCW> 

^altribule type- •desFTea' requM-VMfe. 

■calMbute type= Value' requtetWy»*7S- 
</EJementType> 

<AttrfbuteTyp» 
GxtrofTypB-nTU'^ 
•cBemenfType nermWOnNow' oonCerfe^ettOntyV 



<etoment tyt»= , Copynet<r mtnOccorv^Qr 



-r©J«rr*«rrt Vpe~' 
•s/EteroenlTypB> 

<EomenTTyc* narr>e^OoCcpy" contem=.'e?tWy*> 

maxOccufBs^ 
</Tkiiiwirfl>|Wii 

<SemOTfTyp* nem e W TBaGeC c 

otWbute fypa=W req3w**>^ 
<atMbutfl typtetofModfy* nqUtofa'acftW 

<atwbtrte ypectcadony requtednW c**m 
<etfttufe types-Utmapfter roqu*wis'»cr/> 



<c^mentlyp^A>Oop/mirtOccura=Tr 

max0cGMR»*1V> 

<etemarttoP9=*feto1 
maxOccuB^IV^ 
</£temenfType» 
■cEJofncnfTVpe name-HP* 
up rriBiOccun^l *> 



<Ebrnennyp© nami 
<elemeirt Yype^TaWe' rtnOccure=*r/> 
-c/BemenfTypeo 

■cEtemonfType iBirWnte^ contenMsHOnfrS> 
^roup mhOcGuteel' oreteta/oww^ 
<eiement type-TJ«YleWT!!«> 
xetemcnt lype-TnroeTeito 



<EbmenfTypo names 



<group ntfnOcoure=>US 
</groiip> 



<J- Mkwiewaw Wto w Bd n -> 

TJlnLentf&3* e- 1 — - 



extmaxLeootr^^ 
^Attribate^p* rtam&^fitnjctuPBW dHypW«rtitf 

<Bemennype name=^c9n art u9 b> OT«nf> 

attribute lyp^TBfTabifl' raqu ta AJyK 



«EtenwitTyp© wm«-Sc«ia*y 
<a)Uw0 typea'coenarioNazno* i 
<at%feute typ©=Td* mqi^fcYot, 
^element " — - * ~ 

rrexOocu^s* _ 

<Eteowsnfrype rw 
<e*cmaTt typs=*9oenafkf i 

«/Bttneonype> 

<J- To* 



<attt>ute type=T£te' requlre* s "ywr^ 
-attribute type=*teonFle' requfr«fe1»%* 

maxOoourW1V> 

«eJementfe 
maxOccureWvi 

<deroent typeoTTtesf mhOccttissft 1 maBeOocm/1%> 
<e!emerrt lype^Functtons' mJnOccurs=V 
rraxOocu***lV> 



maxOccur*^ 1 
<oB©mentrype» 
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8.2 MDF Workbench 

The Workbench for MDF provides contact-sensitive guidance to the 
developer driven from the MDF language definition (an XML schema). In 
the middle of FIG. 4 you can see a popup window responding to the 
developer's "insert node" command by displaying a list of candidate 
elements. The list of candidates Is determined by the Workbench, by 
inspecting the MDF language definition. 

In the bottom of FIG. 4. you can see a Preview of what the application will 
look Hke on one of the supported layout themes — in this case, the 
Handheld PC. The Workbench provides screens that approximate the 
look and behavior of the Themes in order to help the application 
developer visualize what the application will look like when deployed. 

8.3 MDF Interpreter 

The generic interpreter is described in section 6.3. 

Step five, the realization of the generic Ul Model, of the Application 

System creation process described In section 6.1 can be performed by use 

of an object programming language such as C++. Similarly, step six, the 

realization of the MDF Themes can be performed by use of said 

programming language. 

8.3.1 MDF Layout Themes 

In this section, we illustrate the independence of the UT Model from the 
device-specific screen layouts CTliemes"). A single MDF application 
definition is shown with three graphical user-Interface Themes: Half-VGA 
Handheld PC, Palm PC and VGA Handheld PC, applicable to the Windows 
CE (Microsoft Corp, Seattle, WA) devices with corresponding screen sizes. 
1.1 Handheld PC (half-VGA rIzb) 

The half-VGA Handheld PC (240 pixels high by 640 pixels wide) screen 
layout is illustrated in FIG.9. The manning of the generic UI model to the 
Theme is as follows: 
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(a) the titles of t±ie top-level Tile-Set assembles are displayed ha the form 
of a Navigation Bar on the upper-left; 

(b) the Navigation Stack Is exposed as a list on the lower-left. Clicking 
on an entry will remove from the stack a! entries deeper than the selected 
entry. Additionally, a backward-pointing arrow will remove the topmost 
clement from the stack; 

(c) LastViewTHes and Frame Hie TextbcK elements may have associated 
Hyperlinks. Clicking on a Hyperlink invokes It. creating a new TUeset, 
which is added to the top at the Navigation Stack. The old current 
TOeset is hidden and the new one displayed. 

(d) the Main TQe of the current Tflesct Is shown immediately to the right 
of the Navigation Bar in the middle window, and the Sub tiles are shown 
in a Tabstrip at the right; 

1.2 Palm PC 

The Palm PC (320 pixels high by 240 pixels wide) screen layout is the 
smallest GUI layout supported by the MDF prototype. FIG.10 Illustrates 
the visual appearance. In contrast to the Handheld PC theme, the list of 
top-level TSesets is accessed through the Menu, Instead of by a 
Navigation Bar, The Navigation Stack is not exposed as a visible control 
although as in the Half-VGA Handheld PC Theme it can be manipulated 
via the back arrow on the toolbar. The Main Tile of the current TOeset is 
shown as tlje leftmost tab In the Tabstrip, and the Sub Tiles follow to the 
right. 

1.3 Handheld PC (full-VGA stee) 

The full VGA (640 pixels high by 480 pixels wide) screen layout allows 
more informatkm to be displayed on the screen at the same time- F1G.11 
illustrates the visual appearance. We therefore move away from the use 
of a Tabstrip to organize the Hies, and instead display the Tiles 
simultaneously in one or more fixed locations or "slots" on the screen. 
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In detail, the mapping of the generic UI model to the fuE-VGA'rhamc is 
3iirilar to that of the Half-VGA Theme; steps (a) to (c) are the same. 
Step <d) ia replaced as follows: 
the screen is spit Into 4 areas called Blots; 

an additional attribute, the tantetFrarne, fs defined on the Main Hie and 
Sub Tile of each Tibset Hiis attribute specifics the se'; of slots which the 
Tile should occupy on the screen; 

on Initial display of a Tile Set, the TUes of the Tile set ore excrnmed In 
order. If the slots specified in the targetFrame attribute for 11 le Tile are 
unoccupied, die Tile ia displayed in those slots, otherwise it is not 
displayed at all; 

Tiles that do not occupy any of the slots are displayed in minimize*! form 
as captions in the overflow area* at the bottom part of the screen. By- 
clicking on one of this captions, the user forces display of the associated 
Tile at the slots specified in its tarBetr^ame attribute, and removes the 
associated caption from the overflow area; 

wlienaTlle is to be displayed because of said user action, the screen slots 
it is to occupy arc removed from the Tie or Tiles that are currently 
displayed; 

if such a TUe no longer has the minimum set of slots it needs, it releases all 
cf its slots and displays Itself as a caption in the overflow area: 
otherwise, said TUe reduces its displayed stee. tr> fit the slots It is currently 
allocated; 

the UI elements displayed on a TUe may vary depending an the number of 
slots allocated to the Tile. For example, the columns u: a ListView TUe 
liave an associated importance attribute that is used to determine which 
columns to suppress in order to fit the available space. The illustration of 
FIG. 11 shows the upper Customer list reduced to half width In response 
to Uje co-opting of the right half of its dot allocation by the Customer 



Detail TUe. 

The following is Table2 which is a simple Service Management 
demonstration program, defined with the MDF application language. 
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<GUl xmrite'x-scnenia:Appl^baSchamaj(m)* Ufe=Teet 
GUI DefirttJorS. 
<DataMndnt> 
<l- Code THDtes -> 

<Tabte UTabt8=ncShLSte%i5- dBrt^SNJSWutS. 
<R«td URetd^SKLStalLS.Code' type-\j«ngV* 
<ReId fcJRold=*t.SN_3talLO.Text" typ«srWng%> 

</Tab*e> 

<Table WTabtez^tcrEqu^^Type* cfen=*E*iulpjrypar> 
<Re(d UFietd='f.Equ^>jrypa.Code* typo--»«m"^ 
<Retd IdFJe W=t Equ^_Type.T«xf typo-W^?^> 

</Tatrte> 

<Tabte HTabte=nc:WILAcr dsn='VfFL>crs 

<t- BEGIN: TABLES for aynuhfutdzaion -o 
-.Table IdTabWfcSN" <fan^6NV 
<Reld idRftW ss f,SN.Nole^lUln , 



jRekjW.SK Priority" del 



type^string" tength=M "A* 

«Re!d UFIekfcrtSHNoleOrto' 
defau*Label=* Received" lype=*da»' tertG*Y=T3Y> 
<Field bReld="tS>lCusNum' 

<Reld UReld='tSN.SeriftlNuni r 
defaulLabeU'lnstalbllon Id" lype="strtng" tongtl=*ir£» 

<Rekj UFiohl^'tSNLEciu^nnentNin)* 
dofauftLflbd«"E^ la*&\~W/> 

deJauRLaDel^-Descfipttonr type='string* tengtti="20V» 

type- 'string" length-W^ 

<ReM tlFle!d^"t8N-5taUW d0faurtUtt)«*=^Cofnpie«<r 
type="5irtng* lengil^="l"^ 

<R«td URe!d.^SN.ConlEKfllMMr 
defmitL^beU'Contacf Vpe-'sblrnr teftfi*i--WiV 
BBOTT8 model —>■ 



Not In Ja 

„ *J?^1^2£ I ^? PiModeWo ' detatmUbe^'Modal" 

lype«*slrtnflri Isngrw^OT*. t 

<Teble idTabte=t:Equipr eterW"Eqyp*> 
<n«» nFieid=T.^j|p.Eqypm©f5Nunr 

<ReW ^RehJ= , T.Equip.^n3ta^fi«e , 
defauttLabd-'lrwtalted- type-'date* tengft^lrfe. 
j t <R€WldReld=n;^ulp.EqulpmeHTyi/ 
defautLBbfila'EqulpmwitTypo' VP*=*rtrfrig T tangt>-*r^ 

<R«W URft!d-"t.EquIp.Mo<telNo" 

<ReW UReld= l f Equlp.CufitWtK r 
defau»Laboi='Cuatomor k? typo-Vtang- bndfe->97W 
<l~ Not m Jason* modal. Subaomedtey 

Equipment Mum 

<Fiett fcfFteld=="t:l 
type=lntsgef" 

</Tet*B> 

<Table !dTabte=TCusr dsn=»a«r> 

<Reld ldFteld="tCustCua1MMm- 
tWauMjabel.'Cuslomer Id" types-atiing* 

<Rew BR«kJ=-tCu^fefne" dote 
Vpe= , sring- lBngthn"l57> 

<Fi«kJ OFl« id-f. CurtCKy- o*teilrL*&at-*a!** 
type*"string- lenglholOT^ 

<FleW tiFteid=f.ctJstPo«ta*CoaB" dexauBLebef=^Posr 
type=*siririQ* langthctofe 

<!-- should add validation code hare -> 
<Field UReEd="f:CustTetophone»de«auWJfcefe*Tel:r 
type»"strtng- lengih«M57> 

<!- Nol In Jasorfs model, but aaqiaradf ~> 
<ReJd JdRold-*f:CuetAddr1-dGteultLab«Wi 



<tndex refFlek^tCustainiS 
<Jndw reB=tekti-tCustPDataCade , /> 
<fl*atte> 

<l- WortiRepoit check dWwB rt to w tWottBapoit, add 

retettonsNpe as required — > 

<Tebfe ((fTables^ttt/brfcReporr dsrfc="WoikRepo*r> 
<Fte« kJFfa»d= h f:WR.kr dofaultLdt>a4-*Raeor1kr 
tyoe- B eWng"tength«-lt'*. 

«d=te« WReicfcTwn>t3te>*wr 
detauHLabels-NoSflCBtlonr type="Btrtr*T tenoWfaT b . 
<Fte« kJFlek*-TWFLAja***ir 

Code , type= , 6lrino m tenctw"4t> 

<Fk>W kJFeW--f^WHjScVTxT rtnfcfcW aibal ■ ffMpgtf 
typa-'clitng* length WV> 

. <dFle« WReW»T^RAcM>ete' 
typesMate- tength=W^ 

typa- a Ume' bnc*h«ViS 

No" t«je= Wn^terrfh='lOV>^^ 

<Reld loKeld»H:WaPftrtDrthwy" 
dcfauhLcbol -"Derive ry dote" typa='da^to»y O^W > 

dafaurtLabel-'EqulpnierTt Id* 

-d=teU WPteW-1:WRj„„ ™ 
dafauItLebeMCuatOfaer W* typa^*&%t)g- lengft>^t-/> 

<n"iri>i 

<(- END: TABLES lor syndtfoaJatJen -> 
<Tabte kiTafcl©-*t;Moder ctor-'ModelS. 

No/ type=^rw; lengih=-2or^ 

delaJfl^fcaU-Manutocturer- type- Vtrtntf 1 . tengtt-ris-^ 

^ ^^■Description' ty^-etrtiFTefBt^S"^ 

<Tobte irfFafcJo-TcSymp- dsrw'GyffvS' 

<J=tetl kJFte W=T^ymJ«T dBfcSw lfTl KT 
type=rstrtrjg" tengtvarz-^ 

detayrtl^l^eecriptor/lyp8--eiiCg* to 
^Fkrtd WFiekfcT.SynUVIwJelNto 5 - tic 
iype=^rir^tenofi»*2irT> 

<Tabte (dTatta=«tChacir den^OhodkV 
<fW MFteid^Chectvtcr deteuM-abeUr-w . 

•Aid kiFtold^^awacUtoihaecf 
defaxitLatieUrUkelBKSOd- typa= -string* tength-^/^ 

<Fte» MRBio^T.criecK.Descnpiorr 
date iftLBbefcTJescflpaon- types-strino" l«w<|ifa-ts*fc. 
</Tabk*w 

<Tabte kJTat*a-tPair da^f%rt*v 
. <Rejd kiFtefenrPaoMaThk?' def«i«Lai)rt=Tyt«l9ttar 
lypa='striho' lenofrt=t©"/> 
WFtekfc 



typa-*strfng' longth=*lf5"/> 

<Rew WR€td=-rcusLAdor2- ctelavRLaeei> B Addi2r 
type^'slrino* lenqthg*1fir/> 



<ReU» ... 

typo-"8trtng- tongtWt**/*- 
</Tetie> 

cReratien kfe"reftiOjst.SN* tattel^tCuet 1 
naldls"f:CuatCus(Num" tabtaa- a uSN* fekfiMnsNjOuatMira" 
oenilnalHyWI- cardinal la/2*AlV> 

Beld1=1;WR.NoteNuro' taiftSctSH* fiek!2 s *f£Mi£iBMui« a 
card3na«tn=-n" can* ne%2^*r^ 

neld2=*h8ymiiodelMo a oeJdlrtaBtylsH" oaicBnefty2=-h'/> 

<RolaCon id-'rebKSuat.Equlp' taWal-teafi^ 
^tekJ1="f:Equ^p.Cu5tNum , tablBg^cCusr 
nek32=T.CusLCustWum- cardlnaltyl=^r cGrdJnalty2="lV> 
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"^Column k*-'cH0002- titW^tWrtpttooT 

<UstvifiwTO wnaaiOMUtiakMr 

0 rarTafal8«*tWoTKRBparr> 

1 <HyperUnk ownRokfc^mR^NoloMurn- 
DdtGtFiokWT.SN.KDteNum 1 destTH^eet-lKOIP^ 

^Cofumn k*="cSO<XXr T 
i{ da taltotfc'tWR. Equip ill errtNurn"/> 

<Cotumn ld=*c5O0O1 • f 
[1 dataftekfc' t WR J^ctvOttloVv 

<Cotumn kWosoooer I 
[|doteftelct='tWR-Ac*vT*JV> 
<AJSTY)0WW«> 

<Colun»n U^cTOOOO" «- —- — ^ 

Bdat3ffcAU*tSym.Do« dpfctffr 
*/LislYiew"TB«> 
cFromeTTeK 
<P«oeW="c£0000"t„ . 
<TexJBcot ids'trBIOOO 1 
Kd4tafteld-n:Equlp.EqUpm9rtNuTf fab^Eoutotr*rt#V» 

U kbe}«* Modet V> 

<T62S9cx k*-t«ioor 

*TexlBox kJ="crS1003" 

|tatM)«*Marubeturarr> 

^dlrectdlepteyFiekffc! 
HmfTabU-tModeP r*R»td=M*tod^Mcd*W»%fc 



<UtfV»owTlte IdTTe^Cteckfcr rafTW>l««"tta*ack*> 
•cCohnm kfcAr900OO" ftt 
<JataftekJ-"tCh9CkJJcgi»»otf , /x 
<Cohxwn kWVzfiOOOl" « 
datnflett=*fcCheckI>ea«*jtar^ 

<HyporLWt owRoJd^E^p.Ettilpmenllskjm" 
dMtRek^^Equ^fqulpntontNum 1 dWraeaafe-lBttf'"£> 
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4. Brief description of the drawings 

FIG, 1 is an overview of the process for creating an application. 
FIG. 2 illustrates the range of deployment configurations for an 
application, 

FIG. 3 is an overview of the Workbench architecture. 

FIG. 4 is a view of a computer screen showing the Workbench screen 

layout. 

FIG. 5 is a view of the Workbench during Insertion of a new element 
Instance. 

FIG. 6 is a view of the Workbench during the setting of an attribute value. 

FIG. 7 is an overview of the Interpreter architecture. 

FIG. 8 is a detail of the operation of the Parsing Services component of the 

interpreter* 

FIG. 9 is a scries of views of a computer screen illustrating the 240*640 
pixel Handheld PC layout Theme far the MDF application of Table2. 
FIG. 1 0 is a series of views of a computer screen illustrating the Palm PC 
layout Theme for the MDF application of Table2. 

FIG. 11 is a series of views of a computer screen illustrating the 480*640 
pixel Handheld PC layout Theme far the MDF application of Table2. 
FIG. 12 is a series of views of the display of a microhrowser-enabled 
wireless telephone illustrating the server-side Interpreter's WAP Theme 
for the MDF application of Table2 

FIG. 13 is a transcript of a dialog conducted over a telephone between a 
laser and the server-side Interpreter's Voice Theme executing the MDF 
application of Table2. 
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FIG. 4. 
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Figure 4a— VGA sfee Handheld PC Previewer 
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FIG. 7. 
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FIG. 10. 
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FIG. 13. 
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Abstract 

The present Invention relates generally to the creation of data-xentric 
applications for computing devices. The invention is particularly 
characterized for defining classes of data-centric applications that share 
particular generic user interface models comprising the following steps; 
determining the types of distinguished User Interface elements, and their 
constituent elements, required for said generic User Interface Model; 
determining the cardinality and relationships between the Tiles in groups 
of Tiles called Assemblies; determining the logical model for Navigation 
between the Assemblies, and the required user operations on the model 
state. 
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